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INOACHUTEJBHASA 3AIIMCKA

[TporpamMma no nHpopmatuke (yriyOJCeHHBIM ypOBEHb) Ha YPOBHE CPEIHETO
obmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHMII K pe3yjbpTaTam
OCBOGHHUS OCHOBHOW  0Opa3oBaTEeNbHOM  MPOrpaMMbl  CPEIHEro  OOIIEeTo
obpazoBanusi, mpencraBieHHbix B I'OC COO, a Taxxke denepanbHON paboueit
IPOrpaMMbl BOCITUTAHHUS.

[Iporpamma 1o wuHpOpMaTUKe [OaeT NPEACTaBICHHE O LEIAX, O0OIen
CTpaTernd OOy4YeHHUs, BOCHUTAHHMA M Pa3BUTUS OOYYAIOIIMXCS CPENCTBAMHU
yueOHoro npeamera «MHdopmaTuka» Ha yriayOJI€HHOM YpOBHE, YCTaHABIMBAET
00s3aTeNbHOE IpeIMETHOE coJIep>KaHue, pe1ycMaTpUBaET ero
CTPYKTYpUPOBaHHUE MO pa3/iejaM U TeMaM Kypca, ONpEeIesaeT paclpeaesieHue ero
1o kinaccaM (rojgam M3ydeHus), 1aeT MPUMEPHOE pacipeeleHne yueOHbIX 4acoB
0 TEMAaTUYECKUM pazlenaM Kypca M  PEeKOMEHAyeMylo (IIpUMEPHYIO)
MOCNIEOBATEIPHOCTh WX  HM3YyYEHUST C  yU4E€TOM  MEXIPEOMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBA3CH, JIOTUKH Y4eOHOTO TMpolecca, BO3PACTHBIX
0COOEHHOCTEM 00yUaIOIIUXCSl.

[TporpamMma 1o nHGpoOpMaTHKE ONPEENIIeT KOJTMUECTBEHHbIE U KaUeCTBEHHbBIE
XapaKTepUCTUKU Y4eOHOTO MarepHuala JJisl KaXI0Tro rojia U3y4eHus, B TOM UHCe
JUISL COIEPKATEIIbHOTO HAIOJHEHUS PAa3HOro BUAA KOHTPOJS (IPOMEXKYTOUHOM
aTTeCcTallH oOy4aronuxcs, BCEPOCCUICKUX IPOBEPOYHBIX pabor,
rocyAapCTBEHHOW UTOroBOM arrecranuu). [Iporpamma no unpopmaTtuke sBaseTCs
OCHOBOM [JIi COCTaBJIEHHS AaBTOPCKUX YUYEOHBIX NPOrpaMM U Y4YEOHHUKOB,
NOYPOYHOI0 IJIAHUPOBAHUS Kypca YUUTENIEM.

NudopmaTtuka B cpenHeM 00111eM 00pa30BaHUM OTPAKAET:

CYUIHOCTh HMH(OPMATHKM KaK HAy4yHOM JAMCLUMIUIMHBI, H3y4darolien
3aKOHOMEPHOCTH IPOTEKaHUS U BO3MOKHOCTH aBTOMATHU3AlMA HHPOPMAIIMOHHBIX
IPOLIECCOB B Pa3IMUHbIX CUCTEMAX;

OCHOBHBIE = O0JIaCTH  TpUMEHEHUsT  WH(POPMATHUKHU, TPEKIE  BCEro
MH(OPMAIMOHHbIE TEXHOJOTUH, YIIPABICHUE U COLUATBHYIO ChEpY;

MEXIUCIUIUIMHAPHBIA ~ XapakTep uHpopMatukn u  WHGOPMAIMOHHON
JESITEIIbHOCTH.

Kypc unbopmaTtuku st ypoBHSI CpeaHETO OOIIero oopa3oBaHUs SBISETCS
3aBEpUIAIONIMM 3TallOM HEMpPEepPhIBHOW MOATOTOBKM OOydYaloIIUXCcs B 0o0dacTu
UHPOPMATUKA U UH(DOPMAIIMOHHO-KOMMYHHKAIITMOHHBIX TEXHOJOTHH, ONMUpaeTcs
Ha CoJiep)KaHue Kypca MH(OPMATUKH YPOBHSI OCHOBHOTO OOIIEro oOpa3oBaHus U
ONMBIT  TOCTOSIHHOTO  MPUMEHEHUs  MH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJOTHM, AACT TEOPETHYECKOE OCMBICICHHE, MHTEPIPETalni0 U 000O0IIeHHe
3TOTO OIBITA.



Pe3ynbTaThl  yriiyOJICHHOTO  YpPOBHSI M3y4€HHs y4yeOHOro ImpeamMera
«Hpopmatukay OpPUEHTHUPOBAHbI HA TMOJYYEHHUE KOMIIETEHTHOCTEH IS
nocienyroneil  npodeccuoHaIbHOM  NIeATeNTbHOCTH KaK B paMKax JIaHHOU
MpeIMETHON 00JIaCTH, TaK U B CMEXKHBIX ¢ Hel o0nacTsax. OHM BKIIOYAIOT B ce0s:

OBJIQJICHUE KIIOUEBBIMU IOHATUSMA W 3aKOHOMEPHOCTSMH, Ha KOTOPBIX
CTPOUTCSL JaHHas MpeAMeTHas 00JacTh, paclo3HaBaHUE COOTBETCTBYIOIIMX WM
IIPU3HAKOB U B3aHMMOCBS3€H, CIIOCOOHOCTh JEMOHCTPUPOBAThH Pa3INUHbIE TOAXOAbI
K U3YYEHUIO SIBJICHUI, XapaKTEpPHBIX JJI1 U3y4aeMOM IPeIMETHOM 00J1acTH;

YMEHHUE pelaTh THUIOBBIE MPAKTUYECKUE W TEOPETUYECKUE 3a]ayH,
XapakTEepHbIE ISl HCIOJIb30BAHUS METOAOB M HMHCTPYMEHTapus JaHHOU
npeaMeTHON 00J1acTu;

HaJlMyue MPEJCTaBICHUN O JTaHHOW MPEeIMETHOM 00JacTH KakK IEeJIOCTHOMU
TEOpUU (COBOKYIMHOCTH TEOPHUI), OCHOBHBIX CBS3SIX CO CMEXKHBIMU OOJACTAMH
3HAHUMU.

B pamkax yriayOiaeHHOTO YpOBHSI M3y4eHHUs MHGOPMATUKU OOeCreuyruBaeTCs
LeJIeHANPABICHHAs] TOJATOTOBKAa 00yYaromuxcsl K MPOAOHKEHUI0 00pa3oBaHUsS B
OpraHu3anusx  npodeccuoHaabHOrO  OOpa3oBaHUS MO  CHEIHUATBHOCTSIM,
HETMOCPEJICTBEHHO CBSI3aHHBIM C  [HUQPPOBBIMU TEXHOJOTUSIMH, TaKUM Kak
mporpaMmMHasi MHXKeHepHs, UHGOopMaloHHass 0e30MacHOCTh, WH(OpPMAIMOHHBIC
CUCTEMBI M TEXHOJOTUH, MOOWIIbHBIE CHUCTEMbl W CETHU, OOJIbIIME JaHHBIE U
MalIMHHOE O00y4YeHue, TMPOMBIIIJICHHBIM WHTEPHET BEIIeH, HCKYCCTBEHHBIN
WUHTEJUIEKT, TEXHOJIOTUM OECpOBOAHOM CBSI3U, POOOTOTEXHUKA, KBAHTOBBIC
TE€XHOJIOTUH, CUCTEMBbI PACHPENICIICHHOIO PEECTPa, TEXHOJOTUU BUPTYAJIbHOU H
JIOTIOJTHEHHOM PEeaIbHOCTEM.

OcHoBHass 1enb wu3yyeHus yueOHoro mnpeamera «MHpopmatuka» Ha
yIIIyOJICHHOM ~ ypOBHE cpeaHero oOmero oOpa3oBaHuss — oOecredeHue
JanbHEHIIero pa3BUTUS HH(DOPMALMOHHBIX KOMIIETEHUMU OO0ydYarouierocs, €ro
TOTOBHOCTH K >KU3HH B YCJIIOBHSIX Pa3BUBAIONIETOCS WH(OPMAIITMOHHOTO 00IIecTBa
M BO3pacCTalNIeil KOHKYPEHIMU Ha phIHKE Tpyaa. B CBSI3M C 3TUM U3Yy4YEHHE
uHpopmaTtuku B 10—11 knaccax JoJKHO 00OECICUHTD:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HAa IMOHUMAHUU POJIH
uHpopMmaTtuku, HHGOPMAIMOHHBIX ¥ KOMMYHHUKAIMOHHBIX TEXHOJOTHH B
COBPEMEHHOM OOIIIECTBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTHUECKOTO U AJITOPUTMHUYECKOTO MBIIIIJICHUS;

c(hOpMHUPOBAHHOCTh YMEHHMH pa3nuyath (PakThl U OIEHKH, CpPaBHUBATh
OIICHOYHBIC BBIBOJbI, BUJIETh UX CBSI3b C KPUTEPUSMH OICHUBAHUS U CBS3b
KPUTEPUEB C ONPENEIICHHOW CUCTEMOM LIEHHOCTEN, POBEPATH HA JOCTOBEPHOCTH U
0000611aTh HH(pOPMAITHIO;



cOPMUPOBAHHOCTh ~ MPEJACTAaBICHUM O  BIUSHUM  WHGOPMALMOHHBIX
TEXHOJIOTM Ha JKU3Hb YEJIOBEKa B OOIIECTBE, I[MOHMMAHHUE COIUAIBHOTO,
HKOHOMHYECKOTO, TOJUTUYECKOTO, KYJIbTYPHOTO, IOPUAMYECKOTO, MPUPOIHOIO,
SPrOHOMHYECKOT0,  MEIUIMHCKOTO M (PU3HOJOTMYECKOTO  KOHTEKCTOB
UH(GOPMAIIMOHHBIX TEXHOJIOTHI;

MPUHATHE TPABOBBIX U ITHYECKUX ACMEKTOB MH(POPMAIIMOHHBIX TEXHOJIOTH,
OCO3HAHHE OTBETCTBEHHOCTH JIOZEH, BOBICUYCHHBIX B CO3/IJaHUE U MCIOJb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, pACIPOCTpaHEeHUE HH(OPMAIUY;

CO3/]aHUE YCJIIOBHM Ji1 Pa3BUTHUS HABBIKOB Y4YeOHOM, MPOEKTHOW, HAy4YHO-
UCCIIEIOBATENILCKOM U TBOPYECKOM JEATENHOCTH, MOTHUBALUK OOYyYaroluxcs K
CaMOpPa3BUTHUIO.

B conepxxanun yueOHoro npeamera «MHpopMaTHKay BBIIEISIOTCS YETHIPE
TEMaTUYECKHUX pa3zela.

Paznen «lu¢poBasi rpamMOTHOCTBY» TMOCBSIICH BOMNPOCAM YCTPOMCTBa
KOMIBIOTEPOB M JPYIMX 3JEMEHTOB IHM(PPOBOTO OKPYXKEHHS, BKIIOUYas
KOMITBIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEACTB ONEPALIMOHHON CUCTEMBI, padoTe B
cetd VHTEpHET M UCHOJB30BAHUIO HWHTEPHET-CEPBUCOB, HH(DOPMAMOHHOU
0€30I1aCHOCTH.

Paznen «Teoperuueckue oOCHOBbI HHGPOPMATHKH» BKIIOYaeT B ceOs
MOHSATUUHBIN anmapat HWHPOPMATHUKH, BOMPOCH KOAUPOBAaHUS HHGOPMAIIHH,
U3MepeHuss WH()OPMAIMOHHOTO 00BhEMa JIAHHBIX, OCHOBBI aJIreOphl JIOTUKH H
KOMITBIOTEPHOT'O MOZEIMPOBAHUS.

Pazngen «AJaropurMbl M NpPOrpaMMHPOBaHMe)» HANpAaBIECH Ha pPa3BUTHE
AJITOPUTMHUYECKOTIO MBIIIICHUS, pa3pabOTKy aJrOpUTMOB U OLIEHKY UX CJIOKHOCTH,
dbopMHpOBaHUE HABBIKOB pEaIM3aIlMU MPOTPaMM Ha SI3bIKaxX MPOTrpaMMHUPOBAHUS
BBICOKOT'O YPOBHS.

Paznen «AundpopmManmoHHbIe  TEXHOJOrHM»  TIOCBSIICH  BOMOpoOcam
NPUMEHEHUs HWH(POPMAIIMOHHBIX TEXHOJOTHUW, PEaTM30BAHHBIX B MPUKIATHBIX
IPOrpaMMHBIX MPOAYKTaX U MHTEPHET-CEpBUCAX, B TOM YMCJIE B 3a/ladaxX aHalln3a
JAHHBIX, MCIOJb30BAaHUIO 0a3 JaHHBIX U BJIEKTPOHHBIX TaONULl JJS pEIICHUS
NPUKJIAAHBIX 33]1a4.

B npuBeacHHoMm nanee copepkaHuu ydeOHoro mpeamera «HMudopmaTuka»
KYpPCUBOM  BBIZICJIEHBl  JIONOJHUTENIbHbIE TEMbl, KOTOpPhIE HE BXOISAT B
00s13aTebHYI0 IpOorpaMMy O0yUYEHUS, HO MOTYT OBITh MPEJIOKEHBI AJIs U3YyUCHUS
OTJEJIbHBIM MOTUBHUPOBAHHBIM U CITIOCOOHBIM 00YYarOIIUMCH.

VYriyOneHHbI  ypOBEHb HW3Y4YeHUSI HMHPOPMATUKH PEKOMEHAYeTCS s
TEXHOJIOTUYECKOr0  MpOQMisi, OPUEHTUPOBAHHOIO HAa  HWHXKEHEPHYIO U
UHPOPMAIIMOHHYIO C(epbl JACSITeTbHOCTU. YTIYOJIICHHBIM YpOBEHb H3yuUeHUs
uH(GOPMATUKU 00ECTIeYMBAET: MOJTOTOBKY O0y4YaIOUMXCs, OPUEHTUPOBAHHBIX HA



CHEIUATbHOCTH B 00JacCTH WH(POPMAIMOHHBIX TEXHOJIOTHMA ¥ WHXCHEPHbBIC
CIIEIIUAIBHOCTH, y4acTHe B IIPOCKTHOM M MCCIEAOBATEIbCKOM JEATEIIbHOCTH,
CBSI3aHHOW C COBPEMCHHBIMH HaNpaBJICHUSIMH OTpaciu HHPOPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOTHUM, TOJATOTOBKY K YYaCTHIO B OJIUMITHAAX U Ccl1ayue
Enunoro rocy1apcTBeHHOTO SK3aMeHa o0 UH(OPMATHUKE.

[TocnenoBaTenbHOCTh U3YYEHUS] TEM B Tpejeiax OJHOr0 rojaa OOy4YeHHs
MOXET OBbITh M3MEHEHAa MO YCMOTPEHUIO YUYWUTENS MpU MOJATOTOBKE pabouei
MIPOTPaMMBbI U IOYPOYHOTO IJIAHUPOBAHMUSL.

OO61iee YnCIIoO YacoB, PEKOMEHIOBAaHHBIX TSI U3ydeHUsT HHOOPMATUKU — 272
gaca: B 10 xiacce — 136 yacoB (4 daca B Hezento), B 11 knacce — 136 yacoB (4 yaca
B HEJCIIO).



COAEPXKXAHUE OBYYEHMUSA
10 KITACC

Hu¢poBas rpaMOTHOCTH

TpeGoBanus TEeXHUKM O€30MaCHOCTM M TUTHMEHbI TIpu  paboTe C
KOMITBIOTEPAMH U IPYTUMHU KOMITOHEHTaMH ITU()POBOTO OKPYKEHUS.

[TpuHunel paboThl KOMIIBIOTEPOB M KOMITBIOTEPHBIX CUCTEM. APXHUTEKTypa
don Helimana. ABTOMAaTHYECKOE BBIMOJHEHUE TMPOTPAMMBI  TIPOIIECCOPOM.
OnepaTvBHasi, MOCTOSIHHAasT W JOJroBpeMeHHas namaTb. OOMEH JaHHBIMU C
OMOIIbI0 MIUH. KOHTpOJIepsl BHEMIHUX YCTPOUCTB. [IpsAMOi 1OCTYN K TaMsITH.

OcHOBHBIE TEHJACHUUU  PAa3BUTHUA KOMITBIOTEPHBIX ~ TEXHOJOTHM.
[TapannenbHbie BBIYMCIICHHUS. MHoronpoueccopHsie CHUCTEMBL.
Cynepkomnbtotepbl. PacnipeneneHable BHIYMCIUTEIbHBIE CUCTEMBI M 00paboTKa
OonpImMX JaHHBIX. MOOWIbHBIE HHQPPOBBIE YCTPOWCTBA W HUX POJb B
KOMMYHHKALUSX. BcrpoeHnHnsblie KOMITBIOTEPBI. MUKpPOKOHTPOJUIEPHL.
PoGoTu3npoBaHHbIE MPOU3BOICTBA.

[IporpammHuoe obecrieueHre KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Buibl
porpaMMHOro oOecriedeHuss U ux HazHadeHue. OCOOEHHOCTH MNPOrPaMMHOIO
oOecrieueHuss MOOWJIBHBIX YCTpoWcTB. llapanmnenbHoe mporpaMMHpPOBaHUE.
CuctemMHoe mnporpamMmmHoe oOecneuenue. OnepalnroHHbIE CUCTEMbl. Y THIIMTHI.
HpaiiBeppl  ycTpoiictB. HWMHCTammsiuuss ©W  ACUHCTAULSINUS — MPOrPAMMHOTO
o0ecrneveHus.

daitnoBbie cucTeMbl. [IpuHIMTIBI pa3MelieHuss U UMEHOBaHUA (AIOB B
nosiroBpeMeHHoi namsaty. [llabmons! 11t onucanus rpymi (haisos.

[Iporpammuoe obecrniedenue. JIuneH3npoBanue MporpaMMHOTO oOecreueHus
u uudpoBeix pecypcoB. IlpompuerapHoe u  cBOOOJHOE MPOTrPaMMHOE
obecnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE HCIOIb30BAHUE MPOTPAMMHOIO
obOecrieueHuss U 1HUQPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTAaHABIMBAEMas
3aKOHOIATeNbCTBOM Poccuiickorn denepanuu 3a HENPAaBOMEPHOE HMCIOJIb30BAHUE
IPOrpaMMHOTO o0ecriedeHus ¥ MUPPOBBIX PECYPCOB.

[TpuHUMIIBI TOCTPOCHUS U ANNIapaTHBIE KOMIIOHEHTHI KOMITBIOTEPHBIX CETEH.
CereBblie npotokodibl. Cete MHTEpHET. Anpecanus B cetn MHTepHeT. [IpoToKomBI
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moxacetn ¢ momompr0 Macok mnoxcereil. CereBoe
agMuHUCTpUpoBanue. [lojlydyeHre AaHHBIX O CETEBBIX HACTPOWMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuusi CBA3UM C y3i0M ceTth. OmnpeneneHue mapuipyTa JIBHKEHUS
MIAKETOB.

Buaet  pgestensHoctu B cetu  Mutepuer. CepBucsl  MuTepHera.
['eonndopmarmoHHbie cucTeMbl. ['€0I0KaIMOHHBIC CEPBUCHI PEaTbHOTO BPEMEHU



(Hampumep, JIOKalusi MOOWJIBHBIX TEJIe(POHOB, OIpENeJCHUE 3arpyKeHHOCTH
aBTOMAarucTpaseil), ”HTepHET-TOPTOBIIsl, OpOHUPOBaHUE OUIIETOB U TOCTUHUII.

['ocynapcTBeHHBIE AIIEKTPOHHBIE CEPBHUCHI M yCiayrd. ColMalbHbIE CETH —
OpraHu3anys KOJUIEKTHBHOTO B3aUMOJEUCTBUS MW oOMeHa JaHHbIMH. CereBoi
ATUKET: MpaBWiia TMOBeIeHUs B KubeprpoctpaHcTse. [IpobiemMa MNOIIMHHOCTU
nosiyueHHou uHopmaiuu. OTKpbITbIE 00pa30BaTENbHBIE PECYPCHI.

TexHOTeHHbIE M 3KOHOMHUYECKHE YIpO3bl, CBA3AHHBIE C HCIIOJIb30BaHUEM
UH(GOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHi. OO1ue mpoOieMbl 3aiuThl
uadpopmaruu  u  uHbOpMarmoHHOW  Oe3omacHoctH. CpeacTBa  3alUTHI
uH(pOpMAIIUU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETSAX U aBTOMATHU3UPOBAHHBIX
uHpOpMallMOHHBIX cucTemax. IIpaBoBoe obecrneueHue HHYOPMALMOHHON
0€30IMaCHOCTH.

[IpenoTBpamnieHue HECAaHKIIMOHUPOBAHHOTO Joctyna K JIMYHOHM
KOH(HICeHIIMATbHON MH(POpPMALIMK, XPaHALIEHCS HA MEPCOHAIBHOM KOMIIBIOTEPE,
MOOWJIBHBIX yCTpoiicTBax. BpenoHocHoe mporpaMMHOe 00ecredeHHe U CIOCOOBI
O0prOBl C HUM. AHTHUBUPYCHBIE MporpamMMmbl. OpraHuszaius JHMYHOTO apxXuBa
uH(popmanuu. PezepBHoe konupoBanue. [laposnbHas 3anmra apxusa.

[udpoBanne naHHbIX. CUMMETPUYHBIE W HECUMMETPUYHBIE IIHQPBHI.
[udper npoctoii 3amensl. [ludp ILlesaps. [udp Bumwxenepa. Anroputm
mudpoBanus RSA.

Teopernyeckne 0CHOBbI HHPOPMATHKH

Nudopmanus, nanueie u 3HaHus. MHpopmManmoHHble Mpoueccsl B MPUPO/IE,
TE€XHHUKE U OOILECTBE.

HenpepeiBHbIE M AMCKpETHbIE BEIMYMHBI W curHaibl. HeoOxomumocTsb
JTUCKpeTH3auu uHpOpMaIuu, MpeaHa3HAYEeHHOW IS XpaHEHUs, Mepefadd u
00paboTKH B IIUGPOBBIX CUCTEMAX.

JIBonuHoe KoAupoBaHHE. PaBHOMEpHblE U  HEpPaBHOMEPHbBIE  KOJbI.
JlexoaupoBaHue COOOIIEHHM, 3aMMCAHHBIX C MOMOIIBIO HEPABHOMEPHBIX KOOB.
Ycnosue @ano. IlocTtpoeHne OMHO3HAYHO JEKOAUPYEMBIX KOJOB C IOMOUIBIO
nepeBa. EnuauIBl n3Mepennst KomuecTBa nHbopManuu. An(aBUTHBIN MOIX0 K
OIICHKE KOJIMYeCTBa MHPOPMAIIUH.

Cucrembl cuucieHus. Pa3BepHyTas 3amuch LEIbIX W JIPOOHBIX YHUCET B
NO3ULIMOHHON cucteMe cuucieHus. CBoiCTBa MO3UIIMOHHOM 3alldCH  YHCIIA:
KOJIMYECTBO IU(P B 3alKCH, MPU3HAK JEIUMOCTH YHCIa HA OCHOBAHUE CHUCTEMBI
CUMCIIEHUA. AJITOPUTM IEPEBOAA LENOTr0 Ynciaa U3 P-u4HON cHCTEMBI CUMCIIEHUS B
JNECATUYHYI0. AJTOPUTM TNEepeBojila KOHEYHOW P-myHOM OpoOM B JECATUYHYIO.
AJITOpUTM TIEpEBOJA LIEJIOTO YHCIA U3 JIECITUYHOM CUCTEMBI CUMCICHUS B P-
nuynyto. IlepeBojn KoHeuHOW naecsaTUYHOM Jpobu B P-munyro. J[BowuHas,
BOCBMEpPUYHAS M LIECTHAAUATEPUYHAs CUCTEMBI CUHUCIEHUS, CBSI3b MEXIY HUMHU.



Apudmernueckre omnepanuy B MO3UIMOHHBIX CHCTEMaX CUHUCICHUA. TpondHas
YPAaBHOBEIICHHAs! CUCTEMA CUUCIICHUS. JIBOMUHO-IECITUYHAS CUCTEMA CUUCIICHUSI.
Komupoanue TtekcroB. KomupoBka ASCIl. OpHoOGalTHBIE KOJIUPOBKHU.
Cranpapr UNICODE. Koaupoka UTF-8. Ompexnenenve uHGOPMAIIMOHHOTO
00BbEéMa TEKCTOBBIX COOOIIIEHUH.

KogupoBanne  m3oOpakenuit. OmeHka  HHPOPMAIMOHHOTO  00BEMa
rpau4IeCKUX TaHHBIX TPH 3aJaHHBIX PA3PEIICHUN U TITyOMHE KOAUPOBAHMS IBETA.
[IBetoBbie Monenu. BekTtopHoe komupoBanue. @opmarbl rpaduyeckux Qaitios.
Tpexmepnas rpaduka. OpakranbHas rpaduka.

Konuposanue 3Byka. Onienka nHOOPMaIIMOHHOTO 00bEMa 3BYKOBBIX JaHHBIX
MIPU 33IaHHBIX YAaCTOTE AUCKPETU3ALNU U PA3PSIAHOCTH KOAUPOBAHUS.

Anrebpa noruku. IloHstue BbicKas3biBaHUsA. BrickasbiBaTenbHbIE (DOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBaHUS U BCEOOITHOCTH.

Jlornueckue omepanuu. TaOmuIbl UCTUHHOCTH. JIOTHYECKHE BBIPAKCHUS.
Jlornueckue TtoxkaecTBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIECTB C IMOMOUIBIO
Ta0JIHI ICTUHHOCTH. JIorndecKkue onepanyy U onepaluy HaJl MHOKECTBaMHU.

3aKkoHBl aIreOpbl JOTMKH. OKBUBAJIEHTHBIE MPEOOpPa3OBaHUS JOTUYECKUX
BbIpakeHUU. Jlornueckue ypaBHEHHsI U CUCTEMBI YPABHEHHM.

Jlornyeckue ¢GyHKIMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTHUYECKHX
GyHKIMNA OT KOJIMYECTBA apryMeHTOB. [1oJHbIe CUCTEMBI IOTUUECKUX (DYHKITHIA.

Kanonunueckne  ¢gopmbl  jormdeckux  BeIpaxkeHud.  CoBepIiieHHbIC
JU3BbIOHKTUBHBIE W KOHBIOHKTHUBHBIE HOpPMajbHbIE (OPMBI, aJITOPUTMBI UX
MOCTPOCHUS IO TaOJINIIE UCTUHHOCTH.

Jlormyeckue 5sJ€MEHTBI B coOcTaBe KommbloTepa. Tpurrep. Cymmarop.
MHoropaspsaneii cymmarop. IloctpoeHne cxeM Ha JOTMYECKUX DJIEMEHTax II0
3aIaHHOMY JIOTUYECKOMY BBIPAKECHHIO. 3alUCh JIOTUYECKOTO BBIPAXKEHHUS TIO
JIOTUYECKOM CXEME.

[IpencraBiieHre 1LENbIX 4YHCEN B MaMATH KoMibloTepa. OTrpaHUYEHHOCTH
Jvana3oHa 4Yuced MpH OrpaHWYEHHWH KoJinuecTBa paspsnoB. llepenosHeHue
pa3psIHON CeTKH. be33HakoBbIe M 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWUT. J|BOMYHBIN
JIOTIOJIHUTENBHBIN KO OTPULIATEIIBHBIX YUCE.

[TobutoBble Jormyeckue omneparuu. Jlormdeckuit, apupMeTHYeCKUd U
nukandeckuid  caBuru. llludpoBanue ¢ mNoOMOIIBIO MOOUTOBOM — oOmeparuu
«uckioyaroniee MJIN».

[IpencraBiieHre BEIIECTBEHHBIX YHMCEN B MaMSTH KOMIIbIOTEpa. 3Haydalas
4acTh M MOPSAIOK uKcia. Jlmana3oH 3HaAYeHUN BEIIECTBEHHBIX uucen. [Ipobiembl
XpaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBA3AaHHBIE C OrPAHUYEHUEM KOJUYECTBA
pa3psnoB. BbinogHeHue omepaiuii ¢ BEIIECTBEHHbIMM YHUCIAMU, HAKOIUICHHE
OIIMOOK TIPH BBIYUCIICHUSX.



AJITOPUTMBI U IPOrPAMMHPOBAHHE

OmnpeneneHre BO3MOXKHBIX PE3y/lbTaTOB pa0OThl MPOCTEHIIMX AJITOPUTMOB
YIPABJIICHUS HCIIOJIHUTEISIMU WM BBIYMCIATEIBHBIX alropurmoB. OrmpeneneHne
UCXOJHBIX JAHHBIX, IPH KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3yibTar.

Oramnbl penieHUs 3aAad Ha KOMIIbOTepe. HCTpyMEHTallbHBIE CpEACTBa:
TPAHCIATOP, OTIATUMK, MpodunupoBumK. KoMmmunsuus u uHTEpHpeTanus
nporpamMm. BupTyanbHble MalllUHBI.

WNuterpupoBanHas cpefga pa3paboTku. Meronpl OTJIAgKd — IpOTpamM.
Hcnonp3oBaHue TpaccUpoBOUYHBIX Tabimul. Otianoussiii BbiBoA. Ilomarosoe
BBIIIOJIHEHHE ITporpammel. Touku octaHoBa. [IpocMOTp 3HauEHUI IEPEMEHHBIX.

A3pik  mporpammupoBanus (Python, Java, C++, C#). Tumbsl JgaHHBIX:
LEJIOYUCIICHHbIE, BEIIECTBEHHbIC, CHUMBOJIbHBIE, JIOTMYECKUE. BeTBieHus.
Crmoxnple ycnoBusa. llukiel ¢ ycnoBueM. Ilukibl 1O IEPEMEHHOM.
B3auMo3aMeHsIEMOCTh  pPAa3NMYHBIX  BUAOB  LUKIOB. VHBapuaHT  LHMKIIA.
CocraBneHue LUKIA C HCIOJIB30BAHUEM 3apaHEE OIPENEICHHOTO WHBApUAHTA
LUKJIA.

JIOKyMEHTHpOBaHUE Iporpamm. Hcnons3oBanne KOMMEHTapHEB.
[ToaroToBKa onucanusi MPOrpaMMbl U MHCTPYKIIUU JIJIS1 IOJI30BATEIS.

AnropuTMbl 00pabOTKM HATypaldbHBIX YHCEN, 3alIMCAHHBIX B MO3WLMOHHBIX
CUCTEMax CYHUCIECHUs: pa30WeHue 3amuch 4Yucia Ha OTAelbHble LUQpH,
HaxXOXXJIEHUE CYMMbl M TMPOU3BEICHUA LHUPpP, HAXOXKIECHUE MaKCUMaIbHOU
(MuUHUMAaTBHOW) UG PHI.

HaxosxJieHne Bcex MpOCTBIX YUCEN B 3aJlaHHOM Juaria3oHe. [IpencraBinenue
yuciia B BUJe HA0Opa MPOCTBIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEJICHUS
B CTEIICHb.

OO0paboTKka JaHHBIX, XpaHAuxcs B Qaitnax. TekcToBble U IBOUYHBIE (haiiJIbL.
daitnoBbie nepeMeHHble ((ainoBbie ykazaTenu). Urenue u3 Qaina. 3amuch B
daiin.

Pa3zOuenue 3agaun Ha noazanauu. [loamporpamMmel (mpouenypsl U GyHKIIH).
Pexypcus. PexypcuBHbie 00bekThl ((pakransi). PekypcuBHBIE Tpolenypbl u
¢bynkuuu. Mcrionb3oBaHue cTeka sl OpraHu3aliid PEKYPCUBHBIX BHI30BOB.

Hcnonbs3oBanne CTaHAapTHOM OHOMMOTEKM sI3bIKa MPOTPAMMHUPOBAHUS.
[ToaxatoueHne  OMONMOTEK  MOANPOTpPaMM  CTOPOHHUX  MPOU3BOAUTEINIECH.
MoaynbpHBIA IPUHIUII HOCTPOECHUS MPOTPAMM.

Yucnennsle MeTojbpl. TouHOoe U MNPUOTMKCHHOE pEUIeHHUs 3aJayuu.
YuclieHHbIE METO/IbI PEUIEHUs] YPAaBHEHUI: METOJ] nepedopa, METO/1 MOJIOBUHHOTO
nenenus. ITpuOnmkeHHOE BBIYMCIIEHUE JJIMH KPUBBIX. BbluncieHue miomanen
buryp ¢ MOMOIIBIO YHCIEHHBIX METOAOB (METOA MPSIMOYTOJBHUKOB, METOJ



tpaneuuii). Ilonck makcumyma (MuHUMYMa) (YHKIAKM OJHOM MepeMeHHOU
METOJOM MOJIOBUHHOTO JIETICHUS.

OOpaboTka CHMBOJIBHBIX  JaHHBIX. BCTpoeHHble  (QYHKIMU  S3bIKA
IPOrpaMMHUPOBAHUSA ISl OOPaOOTKH CUMBOJIBHBIX CTPOK. ANTOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IIOJICYET KOJMYECTBA MOSBICHUA CHMBOJIA B CTpPOKE,
pazOueHue CTpPOKM Ha CJoBa MO NPOOEIbHBIM CHUMBOJIAM, TOHUCK TMOJCTPOKH
BHYTPU [IaHHOW CTPOKHM, 3aME€Ha HAWJEHHOM MOJCTPOKM Ha APYLYK CTPOKY.
['enepanust Bcex CJIOB B HEKOTOPOM ayipaBUTE, YAOBICTBOPSAIOMINX 3aJaHHBIM
orpannueHusM. [IpeoOpa3oBanue ynciia B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBel W MOCJHEIOBAaTENBHOCTH 4YHceNl. Bpruucienne 0000IIEHHBIX
XapaKTEPUCTUK HJIEMEHTOB MAacCUBa WJIM YUCIOBOU MOCIE0BATENLHOCTH (CyMMBI,
IIPOU3BEICHUS, CPEIHEr0 apu(pMETUYECKOr0, MUHUMAIBHOTO M MaKCHMAaJIbHOTO
AJIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCIOBHIO).
JIMHEeNHBIN NOHUCK 3aJJaHHOTO 3HAUYCHUS B MAaCCHUBE.

CopTtupoBka 0AHOMEpPHOTO MaccuBa. [IpocTeie METOIBI COPTUPOBKH (METOJ
ny3bIpbKa, METOJ BbIOOpa, COPTUpPOBKAa BCTaBKaMu). COpPTHUPOBKA CIUSHHEM.
beictpas coptupoBka MaccuBa (amroputm QuickSort). J[BOMYHBII MOUCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymepHBIE MacCuBBl (MaTpUIlbl). AJNTOPUTMBI OOpPabOTKH JIBYMEPHBIX
MacCCHBOB: 3aIIOJHEHUE JBYMEPHOTO YHCIOBOTO MACCHBA 110 3a/IaHHBIM IPAaBHJIAM,
MIOUCK 3JIEMEHTA B BYMEPHOM MAaCCHBE, BBIUMCICHHE MaKCUMyMa (MUHUMyMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOIO MAacCHBa, MNEPECTAHOBKA CTPOK M CTOJIOLOB
JBYMEPHOT'O MacCHUBa.

NupopmanuoHHbIE TEXHOJIOTHH

TexctoBeiii mporieccop. PenmaktupoBanue u (opmarupoBanue. I[IpoBepka
opdorpadun m rpammatuku. CpeacTBa MOUCKA M aBTO3AMEHBI B TEKCTOBOM
nponeccope.  Mcnonp3oBanme — ctuiner.  CTpyKTYpHpPOBAaHHBIE  TEKCTOBBIE
nokyMeHThl. CHocku, ornaBieHue. KosuiektuBHas paboTra ¢ JOKYMEHTaMH.
HNHCTpyMEHTBI pelieH3UpOBaHuUsl B TEKCTOBBIX Mpoleccopax. OGIauyHble CEPBUCHIL.
Henoas mepenucka. Pedepar. I[IpaBwina 1UTUPOBAaHUS HUCTOYHUKOB U
opopmieHust Oubnnorpaguueckux ccbuiok. OQopMiieHHE CINHUCKa JUTEPATYPHI.
3HAKOMCTBO C KOMIIBIOTEPHOW BEPCTKOM TekcTa. TexHUYecKHe CpeicTBa BBOJAA
Tekcta. Cnenuanu3upoBaHHBIE CPEACTBA PEIAKTUPOBAHMS MAaTEMaTHYECKUX
TEKCTOB.

Ananu3 naHHbiX. OCHOBHBIE 3a/layd aHalIW3a JaHHBIX: MPOTHO3UPOBAHUE,
Kiaccuukanums, KiacTepusanus, aHanu3 OoTkiIoHeHuH. IlocnegoBaTenbHOCTD
pelieHus 3aa4 aHaju3a JaHHBIX: COOp MEPBUYHBIX JIaHHBIX, OYUCTKA U OIEHKa
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOECHUE MOJENH, MpeoOpa3oBaHUe JAaHHBIX,
BU3YyaJIM3allis JAHHBIX, HHTEPIIPETALUS pe3ybTaToB. [IporpamMmHbie cpeacTBa u



WHTEPHET-CEPBUCHI I 00pabOTKM U MPEACTaBICHUS JaHHBIX. boyblive qaHHBIE.
MammunHoe o0yuenue. aTennekTyanpHblil aHaJIU3 TaHHbIX.

AHanu3 JaHHBIX C TMOMOINBIO DJIEKTPOHHBIX Tabmuil. BerancneHune cyMMsl,
CpeIHEro apu(pMETHUECKOTr0, HanOOJBIIETO (HAUMEHBIIET0) 3HAYCHHs JUarna3oHa.
Boruncnenne kospduimenta Koppensiuu IByX panoB AaHHbX. [locTpoeHue
CTOJIOYATHIX, JIMHEHYAThIX M KpyroBbix juarpamm. Iloctpoenue rpadukoB
dbynkuumii. [Togbop MuHUM TpeHaa, pelIeHne 3a1a4 TPOTHO3UPOBAHUSI.

YucneHHoe pelieHHEe YpaBHEHH ¢ TOMOLIbI0 Toa0opa MmapameTpa.
OnTuMu3anys Kak NOMCK HAaWIYYIIero pellieHrs B 3aJaHHBIX yclioBUsAX. LleneBas
byHkuus, orpaHuueHus. JIokambHblE W VIOOANBHBI MHUHUMYMBI II€JIEBOU
dbynkuuu. Pemmenue 3a1a4 onTUMHA3AIUEN C TTOMOIIBIO 3JIEKTPOHHBIX TaOJIHII.

11 KITACC

Teopernyeckne 0CHOBBI HHPOPMATHKH

Teopernyueckne mMNOAXOAbl K OLEHKE KOJM4ecTBa HWH(opMauuu. 3aKoH
annutuBHOCTH MHpopManuu. @opmyna Xaptiu. MHpopmanus 1 BEpOSTHOCTb.
®opwmyna lllenHoHa.

Anroputmbl cxaTtus naHHbiX. Agroput™ RLE. Anroputm Xaddmana.
Anroputm LZW. ANTOpUTMBI CKATHS JAHHBIX C TIOTEPSMH. Y MEHBIICHHE
rIIyOMHBI KOgupoBaHus 11BeTa. OCHOBHBIE Uaen anroputmos cxkarus JPEG, MP3.

CkopocTp mepenauv JaHHBIX. 3aBHCHMMOCTb BpPEMEHH IE€peladd  oT
UH(POPMAIIMOHHOTO 00bEMa JaHHBIX M XapaKTEPUCTUK KaHasla CBA3HU. [IpuduHb
BO3HMKHOBEHHUSl OIIMOOK TMpu mepenade JaHHbIX. Kojapl, mno3Bossomme
OoOHapy>KMBaThb M HUCIHPaBJIATh OIIMOKHM, BO3HUKAIOIIME IPU MEepeaayve JaHHBIX.
Paccrosinne Xsmmunra. Koguposanue ¢ noBropenuem 0utoB. Koasl XsMMuHra.

Cucrembl. KOMIOHEHTBI CHUCTEMBI W HUX B3auMmozaeucTBue. CHUCTEMHBIN
s dexT. Ynpapnenue kak nHGOpPMAIMOHHBIN Tipotiecc. OOpaTHast CBSI3b.

Mopenn n monenmupoBanue. Llenpr monenupoBanus. COOTBETCTBUE MOJEIU
MOJICIIUPYEMOMY OOBEKTY WJIM MpOIECCy, Leau MojaeaupoBaHus. Gopmanuzaius
MIPUKJIAIHBIX 3a/]1a4.

[IpencraBneHue pe3ynbTaTOB MOJEIMPOBAHUS B BUAC, YAOOHOM JUIs
BOCHPUATHUS YeIOBeKOM. ['paduueckoe npeacTaBieHue JaHHBIX (CXeMbl, TaOJIUIIbL,
rpadukm).

I'padsr. OcHoBHbIe noHSTHSA. Buasl rpadoB. Onucanue rpagoB ¢ NOMOUIBIO
MaTpull CMEXKHOCTH, BECOBBIX MAaTpHL], CIIMCKOB CMEXHOCTH. Perienue
AITOPUTMUYECKUX 3a]ad, CBA3aHHBIX C aHajau3oM rpadoB (IIOCTpOECHUE
ONTUMAJIBHOTO MyTH MEXIy BepIIMHAMHU Tpada, OompeaeseHue KOoIMYecTBa
pa3IMYHBIX IIyTE€d MEXIy BEpIIMHAMH OPHEHTHPOBAHHOIO ALMKIMYECKOTrO

rpaca).



HepeBnsi. bunapnoe nepeBo. JlepeBbsi moucka. CrocoObl 00xoma mepesa.
[IpencraBnenne apudpMeTUUECKUX BBIPAKEHUM B BHUJIE AepeBa. JIuCKpeTHble Urpbl
JIBYX UTPOKOB ¢ MoJiHOM nHpopmanueil. [loctpoenue nepeBa nepedopa BapuaHTOB,
OMKMCAHKWE CTPATErHH UTPhI B TAOIMUHON (opme. BHIUTphILIHBIE U TPOUTPHILIHBIC
NO3ULMHU. BBIMTPBIIIHBIE CTPATETUN.

CpencrtBa MCKYCCTBEHHOTO MHTEIUIEKTa. CepBUCHI MAIIMHHOIO IEPEBOAA U
pacno3HaBaHus yCTHOW peun. KOorHUTHBHBIE cepBUCHL. MaeHTHdUKAMS U MOUCK
U300paKEeHUH, pacro3HaBaHHe JULL. Camoo0yuatomuecs CUCTEMBL.
W cKyCcCTBEHHBIM MHTEIJIEKT B KOMIBIOTEPHBIX MIpax. Mcmonb3oBaHwe METONIOB
MCKYCCTBEHHOIO MHTEJIEKTa B 0Oydaromux cucreMmax. Vcrnoiab30BaHHE METO/I0B
MCKYCCTBEHHOI'O0 MHTEIJIEKTa B poboToTexHuke. MHTepHeT Bewei. [lepcrnekTuBel
Pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTYAJIBHBIX cucTeM. HelpoHHbIE ceTH.

AJITOPUTMBI U IPOTPAMMMPOBAHME

Qopmanuzanus  NOHATHS  anroputma.  MammHa  TelopuHra  Kak
yHUBEpcallbHast MOAENb BeruncieHuil. Tezuc Yepua—TwropuHra.

OneHka ClI0XKHOCTU BblUMcieHU. Bpemst pabotbl U1 00BEM HCHOIB3YyEMOMN
IaMsATH, HWX 3aBUCHMOCTb OT pa3Mepa HUCXOAHBIX JaHHbIX. OleHka
ACUMIITOTUYECKOM CIIOKHOCTH QITOPUTMOB. AJTOPUTMBI  MTOJIMHOMHUAJIBHOU
cinoxxHoctd. Ilepebopuble anroputmbl. [Ipumepsl pa3aMyUHBIX  aITOPUTMOB
peleHns OHOM 3a/1a4i, KOTOPbIE UMEIOT PAa3InYHYI0 CIO0KHOCTD.

ITouck mpOCTBIX 4YMCEN B 3aJaHHOM JIMAIla30HE C IMOMOUIBIO AJIrOpUTMa
«pemiero DpaTocheHar.

MHoropa3psaHble eble Yhcia, 3a1a4u JUIMHHON apu(METHKH.

CnoBapu  (accolMaTUBHBIE MAaCCHUBBI, OTOOpaKEHHUS). XOUI-TaOJIHIIbI.
[TocTpoenue andaBUTHO-YACTOTHOTO CIOBAPA AJI 33JJaHHOTO TEKCTA.

Creku. AHaiM3 MNPaBWIBHOCTH CKOOOYHOTO BbIpaXeHus. Bpruncienue
apu(PpMETUYECKOTO BbIPAKEHHUS, 3AIIMCAHHOTO B MOCT(PUKCHOMN PopMme.

Ouepenn. Ucnonp3oBaHnue ouepein 1Jisl BPEMEHHOIO XpPAHEHUS JAHHBIX.

Anroputmbel Ha rpadax. [locTpoeHne MHHUMAIBLHOTO OCTOBHOIO JI€peBa
B3BEUIEHHOTO CBA3HOIO HEOopueHTHpoBaHHOro rpada. KommuecTBo pazinyHbIX
nyTel MeXay BepUIMHAMU OPHUEHTHPOBAHHOIO AlMKJIMYECKOro rpada. AJroputM
JIeHlKCTpHI.

epeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. J{BOMYHEIE
(ounapubie) aepeBbsi. [locTpoeHue naepeBa ISl 3alaHHOTO apUPMETHUYECKOTO
BbIpakeHUs. PekypcuBHbIe anroputmbl o0xoja nepeBa. Vcnonp3oBaHue creka u
ouepenu s 00xXoa JiepeBa.

JluHamMu4ecKkoe NpPOrpaMMHUpPOBAHME KaK METOJ PpEIICHUS 3aJady  C
COXpPaHEHHEM IPOMEKYTOUHBIX PE3yJIbTATOB. 3aJadyd, PEIIAEMbIE C IMOMOIIBIO



JUHAMUAYECKOTO TMPOTPAaMMHUPOBAHUS: BBIYHCICHUE PEKYPCUBHBIX (DYHKITHA,
MOJICUCT KOJIMYECTBAa BAPUAHTOB, 3a/1a4M ONTHUMHU3ALIUU.

[TonsiTEe 00 OOBEKTHO-OPUEHTUPOBAHHOM IPOrpaMMUpOBaHUH. OOBEKTHI U
kiaccel. CBOMCTBA M MeTOABI 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAIIN3.
Pa3paboTka mporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOIO IMOAXO0JA.
WNukancynsius, Hacae0BaHue, MOTUMOPHU3M.

Cpenst ObicTpoii pazpaboTku nporpamm. I[IpoekTupoBanue uHTEpderica
nosib3oBatens.  Mcronb3oBaHWE TOTOBBIX — YHPABISAEMBIX  3JEMEHTOB IS
MOCTpOEHUS HHTEpdeiica.

O0630p  s3pikOB  mporpammupoBaHusi.  [lonsatue o  mapaagurmax
IPOrpaMMHUPOBAHUSI.

NudopmanuoHHbie TEXHOJIOTHU

OTanbel  KOMIIBIOTEPHO-MAaTEMaTUYECKOTO  MOJICITUPOBAHUA: ITOCTAaHOBKA
3ajayu, pa3paboTka  MOJIeTM, TECTUPOBAHME  MOJIETH, KOMIIbIOTEPHBIN
AKCHEPUMEHT, aHAJIN3 PE3YJIbTATOB MOAECIHPOBAHUSI.

Juckperusauuss Npu MaTEMaTUYECKOM MOJEIMPOBAHUU HEMPEPBIBHBIX
npoueccoB. MogenupoBanue JBWKEHHsS. MoJenupoBaHue OHOJOTMYECKHUX
cucTteM. MaremarndyecKMe  MOJEIM B 3KOHOMHUKE.  BwluuciurenbHble
HKCIIEPUMEHTHI C MOJEISIMHU.

OOpaboTka pe3yibTaTOB 3KCHepuMeHTa. MeToJ] HauMEHBIIMX KBaJpaTOB.
OneHka YHCIOBBIX MapaMETPOB MOJECIUPYEMBIX OOBEKTOB UM  IPOLIECCOB.
BoccraHoBieHue 3aBUCUMOCTEN MO PE3yIbTaTaM dKCIIEPUMEHTA.

BepostHoctaeie  Momenu.  Meroaet Monrte-Kapimo.  MmuranmonHoe
MoienarpoBaHue. CUCTEMbI MaCCOBOTO OOCITYKMUBaHHUSL.

Tabnuunsie (pensinvoHHBIC) Oa3bl JaHHBIX. Tabnuiia — TpencTaBlICeHUE
cBelleHnii 00 OMHOTMHHBEIX 00OBekTax. Iloie, 3amuch. Kimrou tabaumel. Pabora ¢
roroBoil 0a3oil naHHbIX. 3amnojHeHWe Oa3bl naHHbIX. [louck, copTHpoBKa u
bunbTpanys TaHHBIX. 3ampoChl Ha BBIOOPKY JTaHHBIX. 3ampOChl C MMapaMeTpamu.
Briuncnsemblie moss B 3ampocax.

Mmuororabnuunbie  0a3bl  JaHHBIX. THUIBl CBS3€d MEXAy TaOIUIIaMHU.
Buenmnuit kintou. [enmocTHOCTh 0a3bl JaHHBIX. 3aMPOChl K MHOTOTA0IMYHBIM 0a3aM
JTAHHBIX.

HNuTepuer-npuinoxenus. [loHaTHE O cEpBEPHOM M KIIMEHTCKOM YacTsIX cauTa.
TexHOoNIorus «KJIMEHT — CEPBEP», €€ JOCTOMHCTBA U HEAOCTAaTKH. OCHOBBI S3bIKA
HTML wu xackamubix tabmun cruneit (CSS). Cuenapum Ha s3eike JavaScript.
®dopmbl Ha BEO-CTpaHHUIIE.

Pa3menienune BeO-caiiToB. Yciryra XocTHHTA. 3arpy3Ka (aiijioB Ha CauT.

BBoa n300pakeHuil ¢ HCIONB30BAaHUEM DPA3IMYHBIX HU(PPOBBIX YCTPOMCTB
(undpoBeIX (hoTOANMMApaToB U MHUKPOCKOIOB, BHACOKaMEp, CKAaHEPOB U JPYTUX



ycTpoiictB). ['padmueckuii penaktop. Paspemenue. Kagpuposanue. Mcnpapienue
nepcriektuBbl.  I'mcrorpamma. Koppekuus  ypoBHEH, KOpPpPEKLIMS  IBETA.
OOGecuBeurBaHUE IIBETHBIX M300pakeHui. Perymb. Pabora ¢ oGmactsamu.
OUITBTPHL.

MHorocnoiiable n3o00paxeHus. TekctoBble ciion. Macka cnos. Kanamsl.
CoxpaneHue BblJeieHHONW obnactu. [loaroroBka wiumocTpauuii st BeO-cailToB.
AHUMUPOBaHHBIE U300paKEHUSI.

Bextopnas rpaduka. I[lpumutuBel. HM3MeHeHHE TOpsSAKa 3JIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynnupoBka. Kpusble. @opMaTbl BEKTOPHBIX
pucyHkoB. Mcrnosib3oBanue KOHTYpOB. BekTopu3zaiius pacTpoBbIX H300paKEHUH.

[IpyHIMIBI  TIOCTPOCHUSI M PENAKTUPOBAHUS TPEXMEPHBIX  MOJEIEH.
Cerounble Mmognenu. Marepuansl. MoOAEIUPOBAHUE HCTOYHUKOB OCBEIICHUS.
Kamepnl. AnmutuBHbie TexHosioruu (3D-mpuntepsl). [loHsTHE 0 BUPTyalbHOU
PEAIBHOCTHU U JIONIOJIHEHHOM PEaJIbHOCTH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOI'PAMMBI 11O
MHO®OPMATUKE (YTJIVBJIEHHBIM YPOBEHL) HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE  pe3yibTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
OoOy4JaronmMxcsi PyKOBOJACTBOBATHCA CPOPMUPOBAHHON BHYTPEHHEW MO3MUIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlM{, TIO3UTHUBHBIX BHYTPEHHHX
yOXKIEHNN, COOTBETCTBYIOIINX TPATUIIMOHHBIM IICHHOCTSIM  POCCHUHCKOTO
OOIIECTBA, PACHIUPEHHUE KU3HEHHOTO OIbITA M OMbITA JCSITEILHOCTH B IMPOIIECCE
peanu3aludu  CpeACTBaMU  y4eOHOro TMpeAMeTa OCHOBHBIX  HalpaBJICHUM
BOCITUTATEIBLHOU JIEATETLHOCTH.

B pesynapraTe wu3ydeHus WHHOPMATHKHA HA YPOBHE CPEIHETO OOIIETO
oOpazoBaHus y oOyvatromierocs OyayT copMHpOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pE3yJIbTaTHhI:

1) rpa:kIaHCKOr0 BOCIIUTAHMSA:

OCO3HAaHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHa HW  TPaBOMOpSAKA,  COONIOJIEHME  OCHOBOMOJAralomuX  HOPM
MH(OPMAIMOHHOIO MpaBa U MH(HOPMAITMOHHOW O€3011aCHOCTH;

TOTOBHOCTh TPOTHUBOCTOATH HJACOJOTUU OKCTPEMH3Ma, HalMOHAIU3MA,
KceHO(poOuHU, AUCKPUMHUHAIIMKA 10 COIMAIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAIMOHAIBHBIM MTPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NaTpMOTHYECKOT0 BOCIIUTAHUS:

[IEHHOCTHOE OTHOIIIEHHE K UCTOPUUYECKOMY HACIIeNINI0, NOCTIxReHusIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSX, TOHUMAaHUE 3HaYeHUsI MHPOPMATUKH KaK HAyKU
B KU3HHU COBPEMEHHOTO OOIIECTBA;

3) 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

c(hOPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, JTHYECCKOTO TIOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0 W MPUHUMATHh OCO3HAHHBIC PEIICHUS,
OpUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
cetu MHTepHeT;

4) 3CcTeTHYECKOr0 BOCITUTAHMSA:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYas OCTETUKY HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCHPHHHMATh PA3JIMYHbIE BUJBI HUCKYCCTBA, B TOM YHUCIE
OCHOBAHHOTO Ha MCIOJIb30BAaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

S) pu3nvecKkoro BOCIUTAHMS:

chOpMHUPOBAHHOCTh ~ 37I0POBOTO W 0O€30mMacHOTO  o0pa3a  JKHU3HH,
OTBETCTBEHHOTO OTHOIICHHWS K CBOEMY 3JI0POBBIO, B TOM 4YHCIIE 3a CYET



cobmonenns TpeOoBaHuil 0€30MacHOM 3KCIUTyaTalluu CPEeICTB MH(GOPMALMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) Tpy10BOI0 BOCIMTAHMSI:

TOTOBHOCTh K AaKTHUBHOHM JESITEIBHOCTH TEXHOJOTUYECKOW M COIMAIBHON
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHUIIMMPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BEITIOJTHATH TaKYyIO IESITEIIbHOCTS;

uHTEepec K cdepam mnpodeccHoHANbHOW JEATCTLHOCTH, CBSI3aHHBIM C
nH)OPMATHUKON, MPOTPaMMHUPOBAHWEM U WH(GOPMAIIMOHHBIMUA TEXHOJOTHUSIMH,
OCHOBAHHBIMU Ha JOCTIKCHMUSIX HAayKd HH(MOPMATUKH U HAYYHO-TEXHUYECKOIO
mporpecca, yMEHHE COBEpIlIaTh OCO3HAHHBIM BbIOOp Oyaymied mnpodeccun u
peanu30BBIBaTH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O W CamMOOOpa3OBaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOTHYECKOT0 BOCTIMTAHMUS:

OCO3HaHHWE TI00aTBFHOTO XapaKTepa JKOJOTHYECKUX MPOOIeM M IyTeH HuX
pemieHus, B TOM 4YHUCIE C Y4YETOM BO3MOXXHOCTEH HMH(POPMALHUOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) HeHHOCTH HAYYHOT0 IO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKH, JIOCTHKEHUSM HAYyYHO-TEXHMUYECKOTO IMporpecca Hu
OOIIECTBEHHON MPaKTHUKH, 32 CUCT MOHUMAHMSI POJTU WH(DOPMAITMOHHBIX PECYPCOB,
WH()OPMAITMOHHBIX TPOIECCOB W WH(OOPMAITMOHHBIX TEXHOJIOTHH B YCIIOBHUSX
1idpoBoii TpaHchopMaIIii MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBa;

OCO3HaHWE IIEHHOCTH HAy4YHOH JEATEeTbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOCKTHYIO M HUCCIIEIOBATEIBCKYIO ACSTEIHbHOCTh MHINBUIYAIBHO U B TPYIIIIE.

B mporiecce MOCTMXKEHHSI JTMYHOCTHBIX PE3YJIHTATOB OCBOCHHSI TTPOTPAMMBbI
nmo WHPOPMATHKE Yy OOYYAIOMIUXCS COBEPIICHCTBYETCS OMOITMOHAIBHBIN
WHTEJUICKT, TPenoiaraonui chOpMUPOBAHHOCTS:

CaMOpETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOC TIOBEACHHE, CIOCOOHOCTh aJanTUPOBAThCS K
OMOITMOHAIEHBIM U3MEHECHHSIM H TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKIIIOYAIOIICH CTpeMJICHHE K JOCTHKEHUIO IENd U
yCrexy, ONTUMH3M, WHHIIMATHBHOCTh, YMCHHE JICHCTBOBATh, MCXOAS W3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CITIOCOOHOCTh TTOHUMATh SMOITMOHAIIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €0 TPH OCYIICCTBICHUM KOMMYHHUKAIIMH, CIOCOOHOCTh K
COUYBCTBHUIO U COIEPEKUBAHUIO;

COIMATBHBIX HABBIKOB, BKJIFOYAIOIINX CIIOCOOHOCThH BBHICTPAWBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISTh HHTEPEC U pa3pemaTh KOH(IUKTHI.



METAINIPEJMETHBIE PE3YJIBTATDHI

B pesynbraTte wuszydeHuss uHGOpPMATUKA Ha YpPOBHE CpEAHEro OOIIero
oOpa3zoBanust y oOydaromierocss OyayT cQOpMUpPOBaHBI MeETaNpeIMETHbIC
pe3yabTaThl, OTPAXKEHHbIE B YHHUBEPCAIbHBIX yUE€OHBIX JECUCTBUSAX, & UMEHHO —
MO3HABATEIIbHBIC YHUBEPCAIbHBIE y4e€OHbIC JIEUCTBUSA, KOMMYHUKATHUBHbBIC
YHUBEpCaJIbHbIE Y4YeOHbIC ACUCTBUS, PETYISATUBHBIC YHUBEpCAIbHBIE Yy4ueOHBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIE IeiicTBUSA

1) 6a3o0Bble JJOruUecKue JeicTBHs:

CaMOCTOSITEJIbHO  (OPMYJIMPOBaTh W aKTyaJIM3UpOBaTh  MpodIiemMy,
paccMaTpuBaTh €¢ BCECTOPOHHE;

yCTaHABJIWBATh CYIIECTBCHHBIA MPU3HAK WJIM OCHOBAHHS JIJII CPAaBHCHHSI,
KJ1accupuKaluu U 0000IICHHUS;

OTIpeNeNATh IEIN JACSITCIBHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHXKEHUS;

BBISIBIISITh 3aKOHOMEPHOCTH M MIPOTHUBOPEUUS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabarbiBaTh IUIAH pPEHIEHUs MPOOJEMbl C YUYETOM aHAIM3a UMEIOIIUXCS
MaTepHaIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBBI B ICSTEIBHOCTD, OIICHUBATH COOTBETCTBHUE PE3YJILTATOB
[EJISIM, OLICHUBATh PUCKH TOCIEACTBUMN JCSITEIBHOCTH;

KOOPJAMHUPOBATh W  BBIMOJHATH pabOTy B YCJIOBHSIX  PEaJbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHSI,

Pa3BUBATh KPEATUBHOE MBITINICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 0a30BbI€E HCCJIEeT0BaTEILCKHE JeHCTBUSA:

BJIa/ICTh HABBIKAMH YUEOHO-UCCIE0BATEIbCKON M MTPOESKTHOM IESITEIIbHOCTH,
HAaBBIKAMH  pasperieHus MpoOJieM, CHOCOOHOCTBIO W  TOTOBHOCTBHIO K
CaMOCTOSTEIILHOMY ITOMCKY METOOB PEIICHUS MPAKTUUSCKHUX 3a/1a4, TPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MTO3HAHHSI,

OCYIIECTBJISATh PA3IUYHBIC BHUJIBI JCSITCIHHOCTH MO TOJYYEHHUIO HOBOTO
3HAHHS, €r0 WHTEPIpeTaly, MPeoOpa30oBaHUI0 M MPUMEHECHHUIO B Pa3IMYHBIX
y4eOHBIX CHUTyalMsiX, B TOM 4YHCJIE TPHU CO3JaHUM YYEOHBIX U COIMAIBHBIX
TIPOCKTOB;

(dbopMHpOBATH HAYYHBIN THUI MBIIIJICHUS, BIQJICTh HAYYHOW TEPMUHOJIOTHCH,
KJTFOUEBBIMHU MTOHATUSAMHU U METO/IAMH;

CTaBUTh U (OpMyIHpOBaTh COOCTBEHHBIE 3aJaud B OOPa30BATEIbHOM
NEATETLHOCTH U KU3HCHHBIX CUTYAIIHSX;



BBISIBIIATh TMPUYUHHO-CIICJICTBEHHBIE CBS3M M aKTyalIHM3WpOBaTh 3ajadgy,
BBIJIBUTATh TUIIOTE3Y €¢ pelIeHHs, HaXOAWTh apTyMEHTHhI I J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 32/1aBaTh MapaMeTPhl U KPUTCPUHU PEUICHUS;

aHAIM3WPOBATh TIOJYYCHHBIE B XOJE€ pEHICHUS 3a7add  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CHUTYyalMsM, OIICHUBATh MPHOOPETCHHBIN OIBIT,

OCYIIECTBIISTh IIEJICHANPABICHHBIA TIOWCK TEpPeHOca CPEACTB M CHOCOO0OB
JEHCTBUS B IPO(DECCHOHATILHYIO CPELY;

YMETh MEPEHOCUTH 3HAHUS B TMO3HABATEIBHYIO M MPAKTUYECKYIO 00JacTH
KU3HEIEATEIILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE HJICH, MpEJIaraTb OPUTHHAIBHBIC TOIXOIbI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aJbTEPHATUBHBIC PEIIICHUS.

3) pa6ora ¢ undopmanueii:

BJIQJICTh HaBBIKAMU TIOJyYCHHS] HHPOPMAIIUN U3 UCTOUYHUKOB PA3HBIX THIIOB,
CaMOCTOSATENILHO  OCYIIECTBJIATh  IOWCK,  aHalu3, CHUCTEMAaTH3aluilo |
WHTEPIPETANNIO NHPOPMAIIMH PA3TINIHBIX BUIOB U (OPM MPEACTABICHUS;

co3JaBaTh TEKCThl B pa3IW4YHBIX (opmaTax ¢ y4YETOM Ha3HAYCHUS
uHDoOpMaAIlUU U IICJICBOM  ayJUTOPHH, BHIOWpas ONTHUMAIbHYIO (OpMY
MPE/ICTABIICHUS U BU3yaJIU3alliy;

OIICHWBATh JIOCTOBEPHOCTh, JCTUTUMHOCTh MH(POPMAINH, €¢ COOTBETCTBHE
MIPaBOBBIM M MOPAJIBHO-3THYECKUM HOPMaM;

UCIIOJIb30BaTh  CPEACTBa  WH(MOPMAIMOHHBIX ¥  KOMMYHHUKAITMOHHBIX
TEXHOJIOTUI B PEIICHUHA KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPTaHU3AIIMOHHBIX
3a1ad ¢ CcoOMoJIecHHeM TpeOOBaHUW JSPrOHOMHKH, TEXHUKH O€30MacCHOCTH,
TUTUEHBI, pecypcocOepexeHusi, TMPaBOBBIX U OITUYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

BJaJCTh  HABBIKAMM  PAcloO3HaBaHWSA WM 3alIUTHl  WHOOpMAaIH,
nH(OPMAITMOHHOW 6€301TaCHOCTH JIMYHOCTH.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIE y4eOHbIe JelCTBUSA

1) oO1mienue:

OCYIIECTBIISITh KOMMYHHUKALIUU BO BCEX cpepax *KU3HU;

pacrno3HaBaTh HeBepOalbHbIE CpPEICTBAa OOIIEHUS, NOHWMATh 3HAuYCHUE
COIL[MAJIbHBIX 3HAKOB, PACHO3HABATh MPEANOCHUIKM KOHQIMKTHBIX CHUTyallUd WU
CMSITYaTh KOH(JIUKTHI;

BIQJIETh  Pa3IMYHBIMU  cloco0amMu  OOUIEHWsT W B3aMMOJCHCTBUS,
apryMEHTHPOBAHHO BECTH JTUAJIOT, YMETh CMATYaTh KOH(MIUKTHBIE CUTYaIlUH;



Pa3BEpPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHAasl 1eATEJIbHOCTD:

MOHMMATh U HCIOJb30BAaTh MPEUMYIIECTBA KOMAaHIHOW U MHIWBUIYaTbHOU
paboTHI;

BBIOMpATh TEMAaTHKy W METOJbl COBMECTHBIX JCHCTBHM C y4eTOM OOIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;

OpPUHMMATh LI€JM  COBMECTHOM  JEATENbHOCTH, OpIraHMU30BBIBATH U
KOOPAMHHUPOBATh JEHCTBUS MO MX JOCTH)KEHUIO: COCTaBIIATh IUIAH JIEHWCTBUH,
pacupenensaTh poiad € YYETOM MHEHHHM Y4YaCTHHUKOB, OOCYXAaTh pe3yibTaThl
COBMECTHOM padoThI;

OLICHMBATh KAaue€CTBO CBOEr0 BKJIAJa M KaXJOr0 YYacCTHHUKAa KOMAHIbI B
o0 pe3yabTaT o pa3padOTAHHBIM KPUTEPHUSIM;

npeiaraTh HOBBIE IPOEKThI, OLEHUBaTh HUAEH C MO3UIMH HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh IMO3UTUBHOE CTPATETMYECKOE TOBEJIECHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHHE, OBITH MHUIIHATUBHBIM.

PeryasiTuBHbIC YHUBEpPCaJIbHbIE Y4eOHbIE 1eiiCTBUS

1) camoopranmusanus:

CaMOCTOSATENIBHO OCYILECTBIIATh NO3HABATEIBHYIO JIE€SITEIBHOCTD, BBISBIIATH
poOJIeMBbl, CTaBUTh U (HOPMYyIHUPOBATH COOCTBEHHBIC 3aJ]a4l B 00pa30BaTEIbHON
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

CaMOCTOSITEJIbHO  COCTaBJSATh IJIaH pElIeHHs MNpoOJeMbl C  y4eToM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacuMpaTh paMKH y4eOHOIO MpeIMeTa Ha OCHOBE JMYHBIX MPEANOYTEHUMH;

JieaTh OCO3HAHHBIN BBHIOOP, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
32 PEIICHHUE;

OLICHHMBATh MPUOOPETECHHBIH OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IIUPOKOW JPYyAUIUU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO NOBBIIIATH CBOM OOpa30BaTEIbHBIM U
KyJIbTYPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LESIM;

BJIQJIETh  HaBBIKAMU  [IO3HABAaTEIbHOM  peQUIEKCMM  KaK  OCO3HAHMSA
COBEPIIAEMBIX JEHCTBUA W MBICIUTENBHBIX MPOLECCOB, HMX PpPE3YJbTaTOB U



OCHOBAaHMi1, UCTIOJB30BaTh MPUEMBI pedIEKCUU sl OLIEHKH CUTYallld, BbIOOpa
BEPHOI'O PELLICHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEHIEHUS IO UX CHUKEHUIO;

OpPUHAMATh MOTHUBBI M apryMEHTBl JPYTUX TpH aHaJu3e pPe3yIbTaToB
JESATEIIbHOCTH.

3) npuHsATHS ce0sl U APYrUX:

IPUHHUMATh ce0s1, IOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

OpPUHUMAaTh MOTUBBl W apryMEHTBl JpPYTrUX IpU AaHaJIM3€ pPe3yJIbTaTOB
NESITETbHOCTH;

MPU3HABAaTh CBOE MIPABO U MPABO JPYIHX HA OLIMOKY;

pa3BUBaTh CHOCOOHOCTH MOHUMATh MUP € MO3ULIUU APYTOrO YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDI

B mpouecce u3ydenus kypca uMH(pOpMaTHKHU YIIIyOJICeHHOro YpoBHs 6 10
Knacce oOydaromuMucs  OyayT  JOCTUTHYTHI  CIICAYIOIIHNE  MPEIMETHBIC
PE3yIIbTaThI:

BJIQJICHUE NPEICTABICHUSIMH O PO MHGOPMAIMM M CBS3aHHBIX C HEH
MPOILIECCOB B TMPUPOJIC, TEXHUKE M OOIIECTBE, MOHATUIMH «UHGOPMALIU»,
«MH(POPMAIIMOHHBIM  TIPOIIECC»,  «CUCTEMa»,  «KOMIIOHEHTHI  CHUCTEMBI»,
«cuctemMHblil 3G heKT», «uHDOpMaAIMOHHAS CHCTEMay, «CUCTEMa YIIPaBICHUSY;

BJIQJICHUE MeToJaMHu moucka uHbopmanuu B cetu VHTepHeT, ymeHHe
KPUTUYECKU OIICHUBATh HH(POPMAIIHIO, TOTYYCHHYIO U3 ceTH VIHTepHET;

yMEHUE XapaKTepu30BaTh OOJbIIKME JaHHBIE, TMPUBOJUTH IPUMEPHI
UCTOYHUKOB HMX TIOJY4YEHUS W  HANpaBJICHHS  HCIOJb30BaHUS, YMEHHE
KJIaccH(UIMpPOBaTh OCHOBHBIE 3aJa4d aHaNW3a JaHHBIX (TIPOTHO3MPOBAHHE,
KJaccuuKaus, KJIaCTePHU3aIIns, aHaIH3 OTKJIOHEHU), MTOHNMATh
MOCJIETIOBATEILHOCTD PEIICHUS 337]a4 aHAIN3a JJAHHBIX: COOp MEPBUYHBIX TaHHBIX,
OYMCTKA M OIICHKAa KauecTBa JaHHBIX, BBIOOP W/WJIM TOCTPOECHHUE MOJEIH,
npeoOpa3oBaHue JaHHBIX, BU3YaIU3allHsl TaHHBIX, HHTEPIPETALHS Pe3yIbTaTOB;

MOHMMAaHUE OCHOBHBIX TIPHHIMIIOB YCTPOHWCTBA W (PYHKIIMOHHUPOBAHMSI
COBPEMCHHBIX CTAI[AOHAPHBIX U MOOWIJIBHBIX KOMITBIOTEPOB, TCHACHITUN pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BIIaJICHUE HaBbIKAaMU PaOOTHI C OINEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMHU
BHUJIaMHA TIPOTPAMMHOTO OOECIeUYCHHUsS JJIA pEIICHHWs YYeOHBIX 3a7ad 110
BBIOpaHHOM Crieluanu3aluy;

HaJUYHE TPEJICTABICHUN O KOMITBIOTEPHBIX CETAX U UX POJU B COBPEMEHHOM
MUpE, 0 0a30BBIX MPUHIIAIIAX OPTaHU3ANNH U QYHKIIMOHUPOBAHKS KOMITBIOTEPHBIX
ceTei, 00 OOmMMWX NPUHIUIAX Pa3pabOTKu W (QYHKIMOHUPOBAHUS HHTEPHET-
MIPUIOKECHUM;



NOHMMAaHWE Yrpo3 HWHGOPMAIMOHHON O€30MacHOCTH, HCIIOJIb30BAHHE
METOJIOB U CpPEICTB MPOTUBOACHCTBUS JTHUM YIrpo3aM, COOJIIOJEHUE MEp
0€3011acCHOCTH, MPEAOTBPAILAIOIIMX HE3AKOHHOE PACIIPOCTPAHEHNE TTEPCOHATIBHBIX
JaHHBIX, COOJIIO/IeHUE TPeOOBaHUM TEXHUKN 0€30IaCHOCTH U TMTUMEHBI IIPU paboTe
C KOMIBIOTEPAMH U APYTUMHU KOMIIOHEHTAMH [U(PPOBOTO OKPYKEHHSI, TOHUMAHUE
IIPaBOBBIX OCHOB MCIOJIb30BaHUSl KOMIIBIOTEPHBIX MpOrpaMM, 0a3 JaHHBIX M
paboTsl B cetu MHTEpHET;

[OHMMAaHUE OCHOBHBIX IPUHIUIOB JUCKPETU3ALMM pPa3IMYHBIX BUOB
uHpOpMallMM, YMEHHUE ONpeleisITh HH(POPMALMOHHBII OOBEM TEKCTOBBIX,
rpauuecKkux M 3BYKOBBIX JAHHBIX MPHU 3aJaHHBIX Napamerpax IUCKpEeTHU3aluH,
YMEHUE OIpEeAeNsITh CPEAHIOI CKOpPOCTh IMepedadyd JaHHBIX, OLEHUBATh
W3MEHEHUE BpPEMEHU MepeJayd Mpu HW3MEHEHUH HWH()OpManuoOHHOrO o0beMa
JAHHBIX U XapaKTEPUCTHUK KaHaya CBA3H;

YMEHHUE HCIIONB30BaTh MPU PEUICHUH 3a/1ad CBOKCTBA MO3ULMOHHOW 3aIlCH
YHCEJI, AITOPUTMA ITIOCTPOEHHUS 3aIIMCH YUCia B MO3UIMOHHON CHCTEME CUHUCIICHUS
C 3aJJaHHBIM OCHOBAaHUEM M MOCTPOCHHMS YHKCIA MO CTPOKE, COAEpKaUIEH 3amuch
ATOr0 YHCJa B IMO3UIMOHHOM CHUCTEME CYHMCIEHHS C 3aJaHHBIM OCHOBAHHEM,
YMEHHME BBINOJIHATh ApUPMETHUECKUE OIEepaly B TMO3UIMOHHBIX CHCTEMax
CUHCJICHMS,

YMEHHE BBINOJIHATh IPEOOPa30BaHUs JIOTUYECKUX BBIPAXKECHHUM, HCIONb3Ys
3aKOHBl ~anreOpbl JIOTMKW, YMEHHE CTPOUTh JIOTMYECKOE BBIPAKEHHE B
JU3bIOHKTUBHON U KOHBIOHKTUBHON HOpMaIbHBIX (hopMax o 3aJJaHHOU Tadiaume
UCTUHHOCTH, UCCIIEIOBaTh 00JacTh UCTUHHOCTH BBICKA3bIBAHUS, COAEPIKALLEIO
NEPEMEHHBIE, PEIIATH HECIO0KHBIE JJOTUYECKUE YPABHEHUS U CUCTEMBI YPAaBHEHUM;

MOHUMaHHe O0a30BbIX aAJITOPUTMOB OOpPaOOTKM YHMCIOBOM M TEKCTOBOM
uH(popMmanuu (3anuch YMcesl B MO3UIMOHHOW CHCTEME CUMCIIEHHUS, HAXO0XJICHUE
BCEX MPOCTBIX YUCEN B 33JJaHHOM JlMaria3oHe, 00paboTKa MHOTOPA3PSAHBIX LETbIX
YHCeJl, AHAJIU3 CUMBOJIBHBIX CTPOK U APYTHX), AATOPUTMOB MTOMCKA U COPTUPOBKH,
YMEHHE OIpPeNessTh CIO0XKHOCTh H3Y4aeMbIX B Kypce Oa30BBIX alrOPUTMOB
(cyMMUpOBaHHE 3JIEMEHTOB MacCHMBa, COPTHUPOBKA MaccuBa, IepeOOpHbIe
ITOPUTMBI, IBOMYHBIM MOWCK) U MPUBOAUTH MPUMEPHI HECKOJIBKUX aITOPUTMOB
Pa3HOM CIOKHOCTH JIJIsl PEeIIeHUsI OJHOM 3a7auu;

BJIAJICHUE YHUBEPCAIBHBIM SI3bIKOM NPOrPaMMHPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpeacraBieHusiMH O 0a30BbIX THMAaX aHHBIX U
CTPYKTypax JaHHBIX, YMEHHE HCIIOJIb30BaTh OCHOBHBIE  YIIPABJISIOLINE
KOHCTPYKLMH, YMEHUE OCYIIECTBISATh AaHAIU3 MPEAIOKEHHOW MPOrpaMMBblL:
OIPENEIATh PE3YJITAThl padOThl IPOrpaMMbl IIPU 33JaHHBIX MCXOJHBIX JIAaHHBIX,
OIPENENATh, NPU KAKUX HMCXOJHBIX JaHHBIX BO3MOXHO IOJIyYEHUE YKAa3aHHBIX



pE3yNbTAaTOB, BBISBIATH JaHHbBIE, KOTOPbIE MOTYT NMPUBECTH K OIIMOKE B paboTe
porpamMmbl, GOPMYyIUPOBATh NPEIJIOKEHUS M0 YIYUIIEHUIO POTPAMMHOI0 KOJIa;

YMEHHE CO3/1aBaTb CTPYKTYPUPOBAaHHBIE  TEKCTOBBIE  JOKYMEHTHI U
JIEMOHCTPALIMOHHBIE MAaTEpPHAIbl C UCTIOJIBb30BAHIUEM BO3MOXKHOCTEH COBPEMEHHBIX
MPOTrPAaMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE HCIIONb30BaTh 3JCKTPOHHBIC TAONUIIbI AJISl aHAINU3a, MPEACTABICHUS
U 00paboTKM  JHaHHBIX  (BKJIIOYas  BBIYUCICHHE  CYMMBI,  CPEIHETO
apu(pMETUYECKOTO, HaWOONBIIETO U HAUMEHBIIEro 3HAYEHUW, pelIeHue
ypaBHEHUH, BHIOOP ONTHUMAJIBLHOTO PEIICHHUSA, MOAOOp JUHUU TPEHJA, PEIICHUE
3a/1a4 MPOTHO3UPOBAHUSA).

B npouecce u3ydenus Kypca MH(POpMATUKH YriayOJeHHOro ypoBHsA 6 11
K1acce oOydJarommMucs OyQyT  JOCTUTHYTBl — CIEAYIOIIME  TMPEAMETHBIC
pe3yIbTATHI:

YMEHHE CTPOUTh HEPABHOMEPHBIE KOJBI, JONYCKAIOLUIME OJHO3HAUYHOE
JEKOIUPOBaHUE COOOIIEHUN (TpedUuKCHBIE KOABI), HCIOJIb30BATh IMPOCTEHIINE
KOJBI, KOTOpBIE TTO3BOJIAIOT OOHAPYKMBATh W UCHPABIATH OMIMOKU TIPH Tepeaaye
JAHHBIX, CTPOUTH KOJ, 0OECIEeYMBAIONINI HAWMEHBIIYI0O BO3MOXXHYIO CPEIHIOIO
JUIMHY COOOILEHUSI TNPU H3BECTHOM 4YacTOTE CUMBOJIOB, MOSICHATH HPUHLIMUIIBI
paboThI IPOCTHIX AITOPUTMOB CXKATHSI TAHHBIX;

YMEHHE pellaTh aJrOPUTMHUYECKHUE 3aJ]aud, CBSI3aHHbBIE C aHAJIM30M rpados
(3aMauyu  TOCTPOEHHUSI ONTHMAJIBHOTO TYTH MEXKIy BepmmHamMu Tpada,
ONpEeAeNeHNsT  KOJWYECTBA  PA3IWYHBIX  MyTeld  MEXAy  BepIIMHAMHU
OPUEHTHPOBAHHOI'O AIMKINYECKOro rpada), yMeHUe HCIOIb30BaTh JEPEBbsS MPHU
aHaJlu3e U TOCTPOCHHMU KOAOB U JJIs NpeICTaBiIeHUs apU(PMETHUYECKUX
BBIPXEHUH, TIPU PEUICHUH 3a]a4 TTONCKAa U COPTUPOBKHU, YMEHHE CTPOUTH JEPEBO
UTPHI TI0 33IaHHOMY aJTOPUTMY, pa3padaTbiBaTh U OOOCHOBBIBATH BHIMTPHIIITHYIO
CTPATETHIO UTPHI;

yMeHHE pa3pabaTbhiBaTh M pPEaJU30BbIBATb B BHJE MpOorpaMMm 0a30BbIe
aJITOPUTMBbI, YMEHHE HCIIOJIb30BAaTh B MpOrpamMmax JaHHbIE PA3JIUYHBIX THUIOB C
y4€TOM OTpaHMuYEHUN Ha Mana3oH WX BO3MOXKHBIX 3HAUCHUU, NMPUMEHSTH MpPH
pEIIeHNH 3a/1a4 CTPYKTYPHI JaHHBIX (CTIHCKH, CIIOBApPH, CTEKH, OUEPEIU, ACPEBbs),
UCTIONB30BaTh 0a30BbIe OMEpallid  CO CTPYKTypamMH JIaHHBIX, HPHUMEHSATH
CTaHJIAPTHBIE U COOCTBEHHbIE MOJMPOrpaMMBbl JJ1si 00pabOTKM YHUCIOBBIX JTaHHBIX
U CHMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MpPU pa3pabOTKe MpOorpamMm OMOIMOTEKU
HOJIMpPOrpaMM, 3HaTh (PYHKIMOHAJIBbHBIE BO3MOXHOCTH HMHCTPYMEHTAIbHbBIX
CPEICTB Cpebl pa3paboTKH, yMEHHE HUCIIONIb30BaTh CPEACTBA OTJIAKU MTPOTPAMM B
cpelle MporpaMMUPOBAHMS, YMEHUE TOKYMEHTUPOBATH MPOTPAMMBI;

yYMEHHE CO37aBaTh BeO-CTPaHMULIbI,



BJaJICHNE OCHOBHBIMH CBEICHHSIMHU O 0a3zax J[JaHHBIX, HX CTPYKTYype,
CpeICTBaX CO3MaHHUSA W pabOThl ¢ HUMH, YMEHHE HCIIOJIb30BaTh TaOIMYHbIC
(pensiroHHBIC) 6a3bl JAHHBIX (COCTaBIATH 3alPOCHI B 0a3axX JaHHBIX, BBITIOIHITH
COPTHPOBKY M TIOWCK 3amuceil B 0a3e MaHHBIX, HAMOJHATH pa3paboTaHHYIO Oa3y
JTAHHBIX ) U CIIPaBOYHBIC CUCTEMBI;

YMEHHUE HCII0JIb30BaTh KOMITBIOTEPHO-MAaTEMATHISCKIE MOJICIH JIJIsl aHaJIi3a
O00OBEKTOB M TMPOIECCOB: (HOPMYIUPOBATh I11€7h MOJCIHPOBAHUS, BBIMOTHATH
aHallM3 pe3yJIbTaTOB, TMOJIYYCHHBIX B XOJ€ MOJCIUPOBaHHUs, OIICHUBATH
COOTBETCTBHE MOJICIIA MOJCTUPYEMOMY OOBEKTY WU TIPOIECCY, MPEACTABIATH
pe3yIbTaThl MOJICITMPOBAHUS B HATJISTHOM BUJIC;

YMEHHE OpraHW30BBIBaTh JIMYHOE HH()POPMAIMOHHOE TPOCTPAHCTBO C
UCTIOIb30BAHUEM  PA3IMYHBIX CPEICTB MHU(POBBIX TEXHOJOTHH, TOHUMAaHHE
BO3MOXKHOCTEH IU(PPOBBIX CEPBHCOB T'OCYAAPCTBEHHBIX YCIYT, LHU(POBBIX
00pa3oBaTeNbHBIX CEPBHCOB;

MOHMMAaHKWE OCHOBHBIX NMPHUHIIMIIOB PaOOTHI, BO3MOXHOCTCH M OTPaHUYCHUS
NPUMEHEHHS TEXHOJIOTUH MCKYCCTBEHHOTO HMHTEIUICKTa B PA3IUYHBIX 00JaCTsX,
HaJIMYMe TMPEJCTaBICHUA O Kpyre pelraeMblX 3aJad MAalIMHHOTO OO0Y4YeHHUs
(pacnio3HaBaHUs, KJIACCU(PHUKAIMKA U TPOTHO3WPOBAHUS) HAMYUE TPEACTABICHUH
00  WCHOJB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJNOTUHA B PA3IMYHBIX
npodeccuoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJTACC

Kosmn4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3aesioB H TeM (uudposbie)
Ne i/ Konrpoabnbie | IIpakruyeckue
NPOrpamMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Paznen 1. Hudposasi rpaMOTHOCTH
L1 Kommnbrotep - yHHBepcallbHOE YCTPONHCTBO 6
' 00pabOTKH JaHHBIX
1.2 [IporpammHoe obecrieueHre
1.3 KomnbroTepHsie cetu
14 NudopmanmonHas 6€301macHOCTb 2
Hroro no pazaeny 24
Pazgen 2. TeopeTnyeckne 0CHOBbI HH(POPMATHKH
[IpencraBnenue napopmanuu B
2.1 pea opman 19 2
KOMITbIOTEPE
2.2 OcHOBBI aJITe0pbI JIOTHKH 14 1
23 KomnbrotepHas apudmernka 7 1
Uroro no pazneny 40
Pazaen 3. AlropurmMbl M NPOrpaMMHUpPOBaHHe
3.1 BBenenue B nporpaMMupoBaHue 16 0.5
32 BcniomorarenbHble aIroOpuTMBI 2
33 YuciieHHbIE METOIBI 3
34 Anroput™bl 00pabOTKH CUMBOJIBHBIX 5 |

JaHHBIX




35 AnropuT™MbI 00pabOTKH MAaCCHBOB 10 3.5
Hroro no pazaeny 44
Paznen 4. UndopmanuoHHbIe TEXHOJIOTHH
4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanu3 1aHHBIX 8 3
Hroro no pazaeny 14
PesepBHOE Bpemst 14
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 136 21.5




11 KITIACC

KosaunuyectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uugposbie
Ne ni/mm P Konrpoasubie | Ilpakrunuyeckue (ubp )
NPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypchbl
Pa3nea 1. Teopernueckue 0CHOBbI HHPOPMATHKH
WNudopmanus u nuHpopMaloOHHbIE
1.1 dopman dopman 10 25
IIPOLIECCHI
1.2 MopenupoBaHue 8 2
Hroro no pazneny 18
Pazgen 2. AnropurmMbl 1 IpOrpaMMHpPOBaHNe
2.1 DNeMEHTHI TEOPUU AITOPUTMOB 6 1
2.2 ANTOpUTMBI U CTPYKTYPBI JTAHHBIX 28 10
OCHOBBI 00BEKTHO-OPUEHTUPOBAHHOT O
23 PHERTID 16 45
MIPOTPaMMHPOBAHHUSI
Hroro no pazneny 50
Pazgen 3. UndopMannoHHbIe TeXHOJIOTHU
31 Komnberorepro-MaTemaTrdeckoe g ’
' MO/JIETTUPOBaHUE
32 ba3zbl nanHbIX 10 4
33 Be6-caiiTsl 14 4
34 KomnbrotepHas rpaduka 3.5
3.5 3D-monenupoBaHue 3
Hroro no pazaeny 48




PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

136

36.5







HOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoabHbie
padoThI

IIpakTnyeckue
padoThI

Jlara
H3y4eHust

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypcbl

TpeboBaHMs TEXHUKU O€30MIACHOCTH U
TUTHEHBI IIPU paboTe ¢ KOMIIbIOTEpAMH U
JPYrUMH KOMIIOHEHTaMH U(PPOBOTO
OKPYKECHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
1646¢

[TpunIMIIBI paOOTHI KOMITBIOTEPOB U
KOMIIBIOTEPHBIX CHUCTEM

OOMeH JaHHBIMM C TIOMOIIBIO IIIHUH.
KoHTposutepsl BHEIIHUX YCTPONCTB

ABTOMaTHYECKOE BEIITOJHCHHUE nporpamMmaI

IPOIIECCOPOM

OneparnBHas, TOCTOSIHHAS U
JOJrOBpeMEHHast MaMATb. KoHTposiepbl
BHEIIHUX YCTpOMCTB. IIpsmoit noctyn k
namsITu

COBpeMeHHHe KOMIIbOTCPHBIC
TCXHOJIOI'MH

[IporpammHuoe obecrieueHne
KOMITbIOTEPOB, KOMIIBIOTEPHBIX CHCTEM U
MOOUJIBHBIX YCTPONCTB

CucTeMHOE TIPOTpaMMHOE 00ECIICUCHHE.
OrnepalinOHHBIE CUCTEMBI




Yrunutel. JlpaiBepsl yCTPOUCTB.

? [TapannenbHOE NpOrpaMMUPOBAHUE

10 Hucrammsanys v JeHHCTa IS
MIPOrpaMMHOTO 00ecIIeueHUs
®daiisioBble cucTembl. [IpUHIUIIBI

1 pa3MeIeHust U UMEHOBaHHUsI (ailyioB B
nonroBpeMeHHoU mamstu. [1labnoHb! miis
OMHCaHUs rpynin (ainon
3akoHogaTenbcTBO Poccuiickoii

12 ®denepanuu B 00J1aCTH IPOrPAMMHOTO
o0ecrieueHns U JaHHBIX
[IpuHUIUIIBI TOCTPOCHHUS U allllapaTHBIC

13 KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
CereBble TPOTOKOJIBI

14 Cetp UnTepuer

15 Paznenenue IP-cetr Ha moAceTH C
ITOMOIIIBIO MACOK ITOJICeTeH

16 CereBoe aIMUHUCTPUPOBAHUE
Bune! nesrensHoctu B cetn MIHTEpHET.

17 Cepsucel atepHeTa. ['ocynapcTBeHHbIE
AJIEKTPOHHBIE CEPBUCHI U YCIYTH

18 HNudopmanmronnas 6e30macHOCTh

19 BpenonocHsle mporpaMMHOe o0ecrieueHre
1 METOJIbI OOPHOBI C HUM

20 [TpakTrueckas pabora 1o Teme
" AHTUBUPYCHBIE TPOIPaMMBbI"

o1 Opranu3anus TMYHOTO apXHUBa

uHpopmanuu. PezepBHoe KonrupoBaHue.




[TaposibHas 3amura apxusa

22

[[IndpoBanme TaHHBIX

23

Anroput™m mudpoBanus RSA.
Creranorpadus

24

[IpakTuyeckas paboTa 1o Teme
"[lIndpoBanue naHHBIX"

25

Wndopmanus, 1anHbIe M 3HAHUA.
WupopmanmoHHbIe TPOLIECCH B IPUPOJIE,
TEXHUKE U 0011eCcTBe

26

HenpeproiBHbIE ¥ AUCKPETHBIC BETUYUHBI U
curHaibl. HeoOXoauMOCTh TUCKpEeTH3aIuN
nH(opMaIuu, IpeTHa3HAYCHHOM JIJIs
XpaHEHUs, IepeIadu ¥ 00padOTKH B

M (pOBBIX cHcTEMaX

27

JIBonuHOE KOAMpPOBaHKE. PaBHOMEpHBIE U
HEpaBHOMEPHBIE KOJbI. [lekoaupoBanue
COOOIIEHNH, 3aIMCAaHHBIX C TIOMOLIBIO
HEPaBHOMEPHBIX KOJIOB

28

Ycenosue ®ano. Iloctpoenne 01HO3HAYHO
JEKOUPYEMBIX KOJIOB C TIOMOIIBIO IEPEBA.
I'pad An. A. Mapkosa

29

EnuHuIb U3MEpeHus KOIMYecTBa
uHpopManuu. AjapaBUTHBINA MOAXOI K
OLIEHKE KOJIM4ecTBa HHPOpMaIuu

30

CHucTeMBl CYNCICHHS

31

ITepeBo uricen U3 OJJTHON CUCTEMBI
CUHCJICHHS B APYTYIO

32

JIBOI/I'-IHaSI, BOCBMCpHUYHAA U




mecCTHaguaTepuIHas CUCTEMbI CHUCIICHUA,
CBs3b MCXKY HUMU

33

I[BOI/I‘-IHaSI, BOCbMCpHUYHAA U
mecCTHaauaTCpuIHasg CUCTEMbI CHUCIICHUA,
CBsA3b MCXKIY HUMHU

34

I[BOI/I‘IHaﬂ, BOCBMCpHUYHAA U
mecCTHaauaTCpuIHasg CUCTEMbI CHUCIICHU A,
CBA3b MCXKY HUMU

35

ApudmeTrnueckre onepaiuu B
MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS

36

Tpoanaﬂ YpPaBHOBCIICHHAA CUCTEMaA
CHHCJICHUA

37

I[BOI/I‘-IHO-I{GCSITI/I‘-IHEUI CUCTEMA CHHCIICHUA

38

KOI[I/IpOBaHI/IC TCKCTOB

39

PactpoBoe konupoBaHue n300paKeHun

40

[IpakTuueckas pabora o Teme
"Jluckpernsanus rpaguueckon
uHpopmanun"

41

I[BeToBbIe MOnenu. BekTopHoe
koaupoBanue. dopmarsl paitnos.
Tpéxmepnas rpaduka. PpaxranbHas

rpaguka

42

Konuposanue 3Byka. OneHnka
UH(HOPMAIIMOHHOTO 00bEMa 3BYKOBBIX
JTAHHBIX MPU 33JIaHHBIX YaCTOTE
JTUCKPETU3AIUN U Pa3PsITHOCTH
KOIMPOBAHUS

43

[IpakTuueckas pabora no Teme




"JlnuckpeTnsanus 38yKoBoi nHpopmarmu'

44

OcHOBBI 2JITeOpBI JTOTHKU

45

Jlornueckwue onepanuu. TaOmuITbI
UCTUHHOCTHA

46

Jlornueckue Bolpaxenus. Jloruueckue
TOXK/JeCTBA. JI0Ka3aTeabCTBO JIOTHYECKUX
TOKAECTB C HOMOILBIO Ta0IHUIl HCTUHHOCTH

47

[TpakTuueckas pabota 1mo Teme
«[loctpoenue u aHanmu3 TadINIL
HUCTUHHOCTH B TA0JIMYHOM MPOIIECCOPEN

48

Jlornueckue OIICpalyvu 1 OIICpalii HaQ
MHOXXCCTBaMU

49

Jlornueckue OIICpalvu U OIICpalii HaqQ
MHOKCCTBaAMHU

50

3aKOHBI aNreOpbl JJIOTMKU. DKBUBAJICHTHBIC
npeoOpa30BaHUsl IOTHUECKUX BBIPAKCHHI

51

Jlornueckue ypaBHEHMS U CHCTEMBI
YPaBHEHUM

52

Jlornueckue (QyHKUUHU. 3aBUCUMOCTb
KOJIMYECTBA BO3MOYKHBIX JIOTHYECKUX
(GyHKLUH OT KOJIMYECTBA apryMEHTOB.
[TonHble cucTemsl Toruueckux GyHKIUN

53

Kanonudeckue Gopmbl TOTHUECKUX
BbIpakeHH1. COBEpILIEHHbIE
JTU3bIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpMaJIbHbIE (POPMBI, AITOPUTMBI UX
MOCTPOEHUS 110 TaOIUIe ICTHHHOCTH

54

Jlormyeckue 3J1eMeHThI B COCTaBe




KOMITBIOTEpA

55

Tpurrep. Cymmarop. MHoOropaspsiiHblit
CyMMaTop

56

HOCTpOCHI/Ie CXEM Ha JIOTHYCCKHX
3JIEMCHTAX. 3aUCh JIOTHYECKOTO
BBIPpAXKCHUA I10 JIOTHYECKOH CXEME

57

Muxkpocxemsbl U TEXHOJIOTUS UX
IIPOU3BOJICTBA

58

[IpencraBieHue HENbIX YUCEN B TAMITH
KoMmIbroTepa. OrpaHMYEHHOCTh JMana3oHa
YKCeJl IPU OTPaHUYEHUHU KOJINYECTBA
pa3psnoB. [lepenonnenue pa3psagHon
CEeTKHU

59

be33HakoBbIC ¥ 3HAKOBBIC JAHHBIC.
3HaKOBbIN OWT. [[BONYHBIN
JOTIOJTHUTEILHBIN KO OTPUIIATETbHBIX
qucen

60

[ToGuToBBIC TOTHYECKHE OTIEPAIUH.
Jlornueckuii, apupmMeTnyeckuit u
LHUKJIAYECKUI CIIBUTH

61

[udposanue c TOMOIIbIO TOOUTOBOM
onepauuu «ckirovaromee M

62

HpeIlCTaBJ'IeHI/Ie 1 XpaHCHHUC B [TaMATHU
KOMITLHOTCPA BCHICCTBCHHLIX YUCCIT

63

Brmmonnenue onepaum‘/'l C BEIICCTBCHHBIMU
YucCiIaMH, HAKOIIJICHUEC OIIMOOK npu
BBIYMCIICHUAX

64

[IpakTuyeckas padora no reme «3yuenne




IopaspAJHOro MallIMHHOI'O IIPEACTABIICHUA
OCJIbIX U BEMICCTBCHHBIX YHUCCII»

65 AHanu3 alropuTMoB 1
Dransl peeHus 3a/1a4 Ha KOMITbIOTepeE.

66 NHcTpyMeHTaNbHBIE CPEACTBRA! 1
TPAHCIATOP, OTJIAAYUK, TPOPUITUPOBIIUK
Cpena nporpammupoBanus. Komnusnus

67 U MHTEpIpeTalus MporpaMm. |
Bupryansnbie MamuHbl. IHTErpHpoBaHHast
cpena pa3paboTKu

68 MeTto/1bl OTJIaJIKK [TPOrpaMM 1

69 TuImbl IepeMEHHBIX B A3BIKE |
POTrPaMMHUPOBAHHS

70 O06paboTKa HEeIbIX YHCe 1

71 O06paboTKa BEeIIEeCTBEHHBIX YHUCEI 1

72 CryqaifHbie U TICEBIOCTyUYaitHbIC YHCTIa 1

73 Bersnenus. CinoxHble yCIOBUSA 1

74 Huxnsl ¢ yenoBuem 1
[{MKIIBI 110 IepEMEHHOM.

75 B3aumo3zameHsieMocTh pa3TUYHbBIX BHIOB 1
IIMKJIOB

76 O06paboTka HATypaJIbHBIX YHCE C 1
UCTIOJI30BaHUEM ITUKJIOB
HaxosxeHne Bcex MPOCTHIX YHCEN B

77 3a7aHHOM Juarna3zoHe [IpakTiuueckas : 0.5
pabota o teme «PerieHue 3a1a4 METOI0M '
nepedopar»

78 NuBapuaHT nukia 1




79

JlokymeHTHpOBaHHUE POrpaMm

O06paboTKa JaHHBIX, XPAHALINXCS B

80 -
daiinax

81 PasOuenue 3amauy Ha noa3agadu
Hcnonp3oBanue cranAapTHON OMOITHOTEKH

2 A3blKa nporpammupoBanus. [loakmouenue
OMOIMOTEK MOAIPOTPaMM CTOPOHHHX
POU3BOAUTENEH

83 [Hoanporpamms! (rporeaypsl ¥ QyHKLNN)

84 [ToamporpaMmel (IporeAypsl U (QYHKITIH)

85 [IpakTryeckas paboTa 1o Teme
"PazpaboTka moamporpamm"
Pexypcus. PekypcuBHbIe 00BEKTHI

26 (¢pakransl). PekypcuBHbIe IpoOLIEypHI U
¢yukuun. Mcnonb3oBaHue cTeka ais
OpraHM3ali PEKYPCUBHBIX BBI30BOB
[TpakTryeckas pabora o Teme

87 "PekypcuBHBIE TOATIPOrpaMMbI"

28 MozaynpHBIN IPUHIUI IOCTPOEHHUS
porpamMmm

89 YuciaeHHbIE METOIBI

9% [IpakTuueckas padbora 1o reme
«HucneHHoe pelieHre ypaBHEHUN

| Hcnonp3oBaHne TMCKpETU3ALMH B

? BBIUMCIIUTENbHBIX 3a7ja4ax
[TpakTrueckas pabota 1o reme

92 «[Ipubnmx€HHOE BHIYUCICHUE JJIUH

KPUBBIX | TUIOIaAeH puryp»




93

[Tpaktnyeckas padota no teme «Ilonck
MakcuMyMa (MUHHUMYMa) QyHKIIAN

94

O0paboTka CUMBOJIBHBIX TAHHBIX.
ANropuT™MBI 00paObOTKH CUMBOJIBHBIX
CTPOK: MMOJCYET KOJIMYECTBA MOSIBICHUI
CHMBOJIa B CTPOKE

95

Anroput™bl 00pabOTKH CUMBOJIBHBIX
CTPOK: pa30ueHue CTPOKH Ha CJIOBa MO
POOEIbHBIM CUMBOJIAM

96

Anroput™Mbl 00pabOTKH CUMBOJIBHBIX
CTPOK: IIOUCK IIOJICTPOKH BHYTPH JaHHON
CTPOKH; 3aMEHA HaliJICHHOMN MOJICTPOKHU HA

JIPYTYIO CTPOKY

97

[TpakTuyeckas pabora 1o Teme
"O0OpaboTKa CTPOK C UCTIOIB30BAHUEM
(GyHKIMI cTaHAapTHON OMOJIMOTEKH SA3bIKA
IporpaMMHUpoBaHus"

98

FeHepauHﬁ CJIOB B 3aJJTaHHOM aﬂ(baBI/ITe

99

MaccuBsl ¥ IOCIIEN0BATEIHLHOCTH YHUCETL.
[IpakTuueckas pabota o reme
"3anoiHenne Mmaccuna"

0.5

100

O0001ICHHbIE XapaKTEPUCTUKH MacCUBa

101

JIMHEeNHEBII TONCK 3aJaHHOT0 3HAUCHUS B
MmaccuBe. [IpakTudeckas paboTa mo Teme
"JInHEeNHBIN ITONCK 3aJIaHHOTO 3HAYESHUS B
MaccuBe"

0.5

102

[TpakTrueckas pabota o teme "Ilonck
MHUHHMAJIBHOTO (MaKCUMAaJIbHOTO)




3JIEMEHTA B UMCIOBOM Maccuse"

CopTupoBKa OJHOMEPHOI'O MACCHBA.
IIpocTeie METOBI COPTUPOBKH.

103 1 0.5
[IpakTuueckas padora no reme "IIpocteie
METO/Ibl COPTUPOBKH MaccuBa"
CoptupoBka ciusinueM. beictpas

104 COpPTUPOBKA MaccuBa (aJITOPUTM ! 0.5
QuickSort). [Ipaktrueckas paboTa 1mo Teme '
"beicTpas copTupoBKa Maccupa"
JIBOMUHBI MOUCK B OTCOPTUPOBAHHOM

105 maccuBe. [IpakTudeckast paboTa o reme 1 0.5
" JIBOMYHBINA HOUCK"

106 JIByMepHBbIE MACCUBBI (MATPHIIHI) 1

107 Anroput™mbl 00pabOTKH MaTpHIL 1

108 Perrenue 3agau aganmsa JaHHBIX 1

109 CpencTBa TEKCTOBOTO MPOIIECcCcopa 1

110 KomneroTepHas BEpCTKa TeKcTa 1
[IpakTuueckas padota o reme "BepcTka

111 JIOKYMEHTOB C MaTEMaTUYECKUMHU 1 1
dopmynamu”

112 HNHCTpyMEHTBI pELICH3UPOBAHUS 1

113 [TpakTryeckas pabora o Teme | |
"MHoOrocTpaHM4HbIE JOKYMEHTHI"
O6mnaunbie cepBuchl. KomekTnBHas

114 pabota ¢ mokymeHntamu. [IpakTuyeckas | 0.5
pabora no Teme "KosiektuBHas pabora ¢ ’
JIOKyMeHTaMu"

115 AHamu3 naHHBIX. bonbIre qaHHbIE 1




116

MammwuaHOE 00y4YeHne

117

AHanM3 TaHHBIX C OMOIIBIO JIEKTPOHHBIX
Ta0JIALL

118

[TpakTuueckas pabora o Teme "AHanus
JIAHHBIX C TTIOMOIIBIO JIEKTPOHHBIX
Tadur"

119

[Moctpoenue rpadgukoB GyHKIUI.
[IpakTHueckas padoTta o Teme
"HarnsigHoe rmpezcTaBlieHHe Pe3ybTaToB
CTaTUCTHYECKOW 00paOOTKM JAHHBIX B
BUJIC TMarpaMM CpeACTBAMH PEAaKTopa
AIIEKTPOHHBIX TaOIHIT"

0.5

120

Jlunuu tpenaa. [IpakTudeckas padora mno
teme "[lonOop nuHUM TpeHna,
MPOrHO3upoBaHue"

0.5

121

[Ton6op nmapamerpa. [IpakTuyeckas padbota
no teMe "YuciaeHHoe peleHne ypaBHeHUM
C TIOMOIIBI0 TO100pa apamerpa”

0.5

122

OnTuMu3anus Kak MOUCK HAaMTy4IlIero
pelIeHus B 3aJaHHBIX YCIOBHSX.
[IpakTuueckas padora no reme "Pemenue
3a[1a4 ONTUMH3AIHAHN C TIOMOIIBIO
AJIEKTPOHHBIX Ta0MIL"

0.5

123

PesepBHOE Bpemst

124

PesepBHOE Bpems

125

PesepBHOE Bpemst

126

PesepBHOE Bpems

127

PesepBHOE Bpemst

— | | | [




128 PeszepBHoe Bpemst 1
129 Pe3epBHOE Bpemst 1
130 PeszepBHoe Bpemst 1
131 PeszepBHoe Bpemst 1
132 Pe3epBHOE Bpemst 1
133 PeszepBHoe Bpemst 1
134 Pe3epBHOE Bpemst 1
135 PeszepBHoe Bpemst 1
136 PesepBHOE Bpems 1
OBILIEE KOJIMYECTBO YHACOB I1O 136 515

[TIPOT'PAMME




11 KITIACC

KonuyectBo yacos DJIeKTPOHHBIE
Ne ara ugposbie
n/n Tema ypora Bcero Konrpoarubie | - Ipaxtirieckue fllsyllennﬂ 26[()1:11;03aTeJILHLIe
padoTsbI padoThbI pecypest
1 KonnyectBo nndpopmarmu 1 bub6inorexa IIOK
https://m.edsoo.ru/7f41
646e
AJNTOPUTMBI CKaTUA JaHHBIX 1
3 Anropurm Xaddmana 1
[IpakTnueckas padora no reme "Cxxatue
4 JAHHBIX C IIOMOIIBIO AJITOPUTMA 1 1
Xahdmana"
5 Anroputm LZW 1
ANTOpPUTMBI CKaTUS JAHHBIX C TOTEPSIMH.
6 [IpakTuueckas pabora no teme "Cixkatue | 0.5
naHHbIX ¢ otepsamu (anroputMsl JPEG, '
MP3)"
7 CkopocTb nepenaun JaHHbBIX 1
8 [TomexoycToitunBbIe KO/IbI 1
9 [IpakTryeckas paboTa 1o Teme | |
"[TomexoycToitunBbie KOIBI"
Cucrembl. KOMITIOHEHTBI CUCTEMBI U UX
10 B3aumo/eiicteue. CUCTEMHBIN 3P eKT. |
VYnpasieHue Kak HHPOPMalMOHHBIN
nporecc. O6parTHas CBSI3b
11 Moaenu u MoenMpoBaHue 1
12 I'padsr 1
13 Pemenue 3aau ¢ nomoibto rpados 1




14

JepeBbs

15 OCHOBBI TEOpPUU UTP
[Ipaktuyeckas padora mo teme "[lonck

16 BBIUTPBIITHON CTPATETHH B UTPE C MOJTHON
uHpopmarmein"”

17 CpencTBa UICKYCCTBEHHOIO MHTEJUIEKTA

13 [TpakTuueckas padora o reme "Cpencrpa
HCKYCCTBEHHOI'O MHTeIeKTa"
dopmanuzanus MOHATHS aJTOPUTMA.

19 Mamuna TeropyHra Kak yHuBepcajabHas
Mozelb BeruuciaeHuit. Tesuc Yepua—
TrropuHra
[IpakTryeckas pabora 1mo Teme

20 "CocraBiieHre TPOCTOM MPOrpaMMBbl IS
MamuHbl Teropunra"

21 Mammmuna Iocra

22 Hopmanbhbie anropudmsl MapkoBa
ANTOpUTMUYECKHU HEpa3peIIUMbIE 3a/1a4H.

23 3anaya octaHoBa. HeBO3MOXKHOCTD
aBTOMaTHYECKON OTIIa/IKU POrpaMM

24 Cno>XHOCTD BBIYMCTICHUI
ITorck MpOCTHIX YKCEIN B 3alaHHOM

25 JIMATa30HEe ¢ TOMOILBIO AITOPUTMA
«pemieto Dpatocherar

2% [IpakTuueckas pabora no teme "Ilonck
IIPOCTBIX YMCEJI B 3alaHHOM Juana3oHe”

7 MHoropa3psiHble 1ieble Yucia, 3a/1a4n

JUIMHHOM apu(pMeTHKu




28

[IpakTuyeckas pabora o reme
"Peanu3anus BBIYMCICHHI C
MHOT0pa3psIHbIMH YncIaMu"

29

CnoBapu (accolliaTUBHBIE MACCHUBBI,
oToOpaxkeHwus ). X3MI-TabIUIIbL.
[TocTpoenue anpaBUTHO-4ACTOTHOTO
cIIoBapst sl 3aIaHHOTO TEKCTa

30

[IpakTuyeckas pabora o reme
"TTocTpoenwue angaBUTHO-4ACTOTHOTO
cioBaps Jyis 3aIaHHOTO TekcTa"

31

AHam3 TeKcTa Ha €CTECTBEHHOM SI3BIKE.
Brigenenune mocneamoBaTeIbHOCTEH IO
mabsiony. PerynsipHbie BEIpaKeHHUS.
YacToTHBIN aHaAIIN3

32

[IpakTrueckas padora no Teme "AHanus
TEKCTa Ha €CTECTBEHHOM SI3bIKE"

33

Creku. Ananms MMPpaBUIIBHOCTHU CKOOOYHOTO
BbIpaXCHUA

34

Brruncnenue apudmernaeckoro
BBIPAYKEHUS, 3aIIUCAHHOTO B MOCTPUKCHOM

bopme

35

[IpakTryeckas pabora 1o reme
"Brrunciienue apupmMeTu4ecKoro
BBIPAKEHUS, 3aIIUCAHHOTO B MOCTPUKCHOM

dbopme"

36

Oqepem/l. Hcnons3oBanue oucpean njid
BPEMCHHOI'O XpaHCHHA JaHHBIX

37

[IpakTuyeckas pabora o reme




"Ucnons3oBanue ouepenn"”

38

HepeBbs. Peanuzaius aepesa ¢ NOMOIIbIO
CCBUTIOYHBIX CTPYKTYD. [[BonuHBIC
(bunapnsie) gepeBbs. [locTpoeHue nepena
JUTSL 32JIaHHOTO apu(METHIECKOTO
BBIPAKCHUS

39

[IpakTrueckas paborta Mo Teme
"Hcnosnb30BaHue 1epeBbEB IS
BBIYUCIICHHS apU(PMETHICCKUX
BbIpakeHui"

40

PexypcuBHBIE alTOPUTMBI 00X0/1a IepeBa.
Hcnonp30BaHue CTEKA U OUSPEIN IS
o0xoja epeBa

41

PexypcuBHbIe anropuT™bl 00X0/1a IepeBa.
Hcronp30BaHue CTEKa U OUEPEn IS
o0xoJa repena

42

Anroputmsl Ha rpadax. Iloctpoenue
MUHUMAaJIbHOI'O OCTOBHOIO JIepeBa
B3BEIIEHHOT'O CBA3HOIO
HEOPHEHTUPOBAHHOTO rpada

43

O6xox rpada B rimyouny. O6xoxa rpada B
HIUPHHY

44

KonnuecTBo pa3inuuHbIX MyTel MEeXITy
BEPIIMHAMU OPUEHTHPOBAHHOTO
alMKJINYeCKOro rpaga

45

Anroputm JlefKCTpsI.

46

[IpakTuueckas pabota 1o reme
"Bbrunciienue JJIMHBI KpaTyaliero myTu




MEXy BepIInHaMu rpada (aroputm
Hevikctpsl)"

47

Anropurm @ioiina—Y opiiamia

48

3anayn, peraeMple ¢ TOMOIIBIO
JTUHAMUAYECKOT0 MPOrPaMMHUPOBAHMUS:
BBIUHCJICHHE PEKYPCUBHBIX (PyHKINN

49

[IpakTuyeckas pabora o reme
"Boruricnenue peKypCcUBHBIX (PYHKIIHIA C
MIOMOILBIO JMHAMUYECKOTO
IporpaMmmMupoBanus"

50

3aiauu, pemaeMbple ¢ TOMOIIbIO
JTMHAMUYECKOTO TIPOTPAMMHUPOBAHHMS:
MIOJICYET KOJIMYECTBA BAPUAHTOB

51

[IpakTruyeckas padota o teme "Ilogcuer
KOJINYECTBA BAPUAHTOB C IIOMOIIBIO
JMHAMUYECKOTO MTPOrpaMMHpOBaHHs"

52

33,[[8.‘11/1, pemacMbIC C ITIOMOIIBIO
ANHAMHWYCECKOI'0 IpOTrpaMMUPOBAHUA:
3aga4u OIITUMHU3alluN

53

[TonsiTHe o mapagurmax
nporpamMmmupoBanusi. O030p S3bIKOB
MIPOrPaMMUPOBAHUS

54

[Tonsitue 06 00 BEKTHO-OPHUEHTUPOBAHHOM
MIPOrpaMMHUPOBAHUH

55

O0bexThI U Ki1accsl. CBOICTBA M METOIbI
00BEKTOB

56

OOBbEKTHO-OPUEHTUPOBAHHBIN AHAIN3

57

[IpakTuyeckas pabora o reme




"HMcnoip30BaHne TOTOBBIX KJIACCOB B
nporpamme”

Pa3paboTka mporpaMm Ha OCHOBE

38 00BEKTHO-OPUEHTUPOBAHHOTO MOIX0/1a
[IpakTrueckas padora "PazpaboTka

59 MIPOCTOM MPOrPaMMBbI C UCIIOJIb30BAaHUEM 1
KJj1accoB"
Wukancynauus. [Ipaktuueckas padora o

60 teMe "Pa3paboTka kiiacca, UCTIOJIb3YIOIIETO 0.5
WHKAICYJSIHI0"

61 Hacnenosanue. [Homumopdusm

& [IpakTuueckas pabota mo Teme |
"Pa3paboTka nepapxuu KJiaccon"
Cpensl ObICTpOI pa3pabOTKH MPOTPAMM.

63 [IpoekTupoBanue nuTepderica
MOJIb30BATENS

64 [IpoexTupoBanue uurepdeiica
MOJIb30BATENS

65 Hcnonb30BaHre TOTOBBIX YIPABISEMBIX
AJIEMEHTOB JUIsl IOCTPOeHUs UHTepdeiica
[IpakTnueckas pabota 1o reme

66 "PazpaboTka mporpamMmsl ¢ rpaduuecKumM 1
untepdeiicom”

67 N3yueHune BTOPOTO A3bIKa
MIPOrpaMMHUPOBAHUS

68 N3yueHune BTOPOTO A3bIKa
MIPOTPaMMHUPOBAHUS

69 Oranbl KOMIBIOTEPHO-MaTEMaTHYECKOTO




MOACINPOBAHUA

70

Jluckperusaius pu MaTeMaTH4eCKOM
MOJICJIMPOBAHUU HETIPEPHIBHBIX MPOIECCOB.
MoaenupoBaHu€e IBUKEHHUS

71

[IpakTnueckas paboTa 1o reme
"MopenupoBaHue JBUKEHUS"

72

MonenupoBaHue OMOTOTUIECKIX CHCTEM.
[IpakTrueckas paboTa Mo Teme
"MopenupoBaHre OMOJIOTUYECKUX CUCTEM"

0.5

73

MaremMaTHudecKue MOJACIHN B DKOHOMHKE.
BreraucnurenpHbIC SKCIICPUMCHTHI C
MOJCIIIMHA

74

BepositHocTHBIE MOtenu. [IpakTHueckas
pabota mo Teme "MmMuTanmonHoe
MOJIETIMPOBAHUE C IOMOULIBIO METO/A
Mosnre-Kapno"

0.5

75

KomMmnberotepHoe MoieTupOBaHNE CUCTEM
yIIpaBJIECHUS

76

O06paboTka pe3ynbTaToOB FIKCIEPUMEHTA

7

TabnuuHble (pensuoHHbIe) 0a3bl JAHHBIX

78

[Touck, copTupoBKa U QPUIBTpALUL
JaHHBIX. 3alpOChl HAa BBIOOPKY JTaHHBIX.
3anpocsl ¢ mapamerpamMu. Beraucisembie
I10JIs1 B 3a11pocax

79

[IpakTuueckas padota no Teme "Pabota ¢
roToBOM 0a30ii JaHHBIX"

80

Muororabanuable 0a3bl JaHHBIX. THITBI
CBs3eH Mex 1y Tabnumamu. Buemauit




Ki1r04. I{eocTHOCTh 6a3bl JaHHBIX

[IpakTuueckas pabora o Teme

81 "Pa3paboTka MHOTOTA0JIMYHOM 0a3bI
MaHHBIX"

%) 3anpochl K MHOTOTa0IMYHBIM 0a3am
JTAHHBIX

23 [IpakTrueckas padora o Teme "3anpockl K
MHOTOTa0IMYHOM 0aze JTaHHBIX"

84 SA3bIk ynpasnenus nanHbiMu SQL
[IpakTryeckas pabora 1mo Teme

85 "VrpaBieHue 1aHHBIMU C TIOMOIIIBIO SI3bIKA
SQL"

26 Hepensimonnsie 6a3bl JaHHBIX.
DKCIEPTHBIE CUCTEMBI

87 HaTepHeT-npuioxeHus
[TonsiTHE O CEpBEPHON U KIMEHTCKON

88 qacTax caiita. TeXHONIOTHs «KIHUEHT —
CepBeEpP», €€ JOCTOMHCTBA U HEIOCTATKU

89 OcHoBsI s1361ka HTML

90 [IpakTuueckas padota o teme "Co3nanue
TEKCTOBOM BeO-CTpaHUIIbI"

91 Ocnogsr s13p1ka HTML

92 OcHoBgsI s13p1ka HTML
[IpakTuueckas padota o Teme "Co3nanue
BeO-CTpaHUIIbI, BKIIOYAIOIIEH

03 MYJIbTUMEANIHBIE O0BEKTHI (PUCYHKH,
3BYKOBHIE JIaHHBIE, BU/E0)"

94 OcHoBBI KackagHbIX Ta0wHI cTriielt (CSS)




[IpakTuyeckas pabora o reme

95 "OdopmiieHre CTPaHULbI C TOMOIIbIO 1
KaCKaJHbIX TaOIHI CTHIICH"

96 Cuenapuu Ha si3bike JavaScript

97 Cuenapuu Ha s3b1Ke JavaScript

98 ®opMbI Ha BEO-CTpaHUIIE

99 [IpakTuyeckas padota o teme "O6paboTKa |
TaHHBIX Gpopm"

100 Pa3memenue Beb6-caiitoB. Yciyra
XOCTHHTA. 3arpy3ka ¢ailioB Ha CaliT
Kanpuposanue. Hcnpasnenue

101 nepcnekTuBsl. [ ucrorpamma. Koppeknus
YPOBHEM, KOPPEKIIMS 1IBETA.
OO6ecrBeunBaHNe BETHBIX N300paKEHUI
BBoj n300pakeHuit ¢ UCTIOIB30BaHUEM

102 pa3IMYHbIX HU(POBBIX YCTPOICTB. 0.5
[TpakTryeckas pabora no reme "OOpaboTka '
uudposbix gororpaduit”
Perymis. PaboTta ¢ obnactsimu. OuUiabTpsl.

103 ITpakTryeckas pabota o teme "Perymb 0.5
unppoBbIX Gororpaduit”
MHorocnoiiasle nzoopaxenus. TekcToBbie

104 ciou. Macka cios. Kanansl. Coxpanenue
BbIJIEJICHHON 00J1acTH

105 [IpakTnueckas pabota 1o Teme |
"MHorocoifable n3o0paxenus"

106 [ToaroroBka WILTIOCTpaLIUii 7151 BeO-CalTOB. 05

[IpakTuueckas pabota 1o Teme




" AHUMHpOBaHHBIE H300paKkeHUs"

Bekropnas rpaduka. Bekropuzanus

107 N 1
pacTpoBBIX N300pakeHUN

108 [IpakTrueckas padora no Teme "BekTopHas 1
rpaduka"”

109 [IpyHIMIIBI TOCTPOEHUSI U PEJAKTUPOBAHUS 1
TPEXMEPHBIX MOJEIEH

110 [IpakTuueckas padota o teme "Co3nanue 1
MPOCTBIX TPEXMEPHBIX Mozeei"

111 Cerounsie Moenu. Marepuanbl 1

112 [IpakTuueckas padora no reme "CeTouyHble 1
mozenu"

113 MonenrpoBaHue UCTOYHUKOB OCBEILIEHUS. |
Kamepsi

114 [IpakTuyeckas paboTa 1o Teme |
"Pennepunr"

115 AnnuTuBHBIE TEXHOJIOTHH (3D-npuHTEpHI) 1

116 [TonsiTHE O BUPTYaIbHOMN PEaNbHOCTH U |
JIOTIOJTHEHHOM peaJIbHOCTH

117 PesepBHOE Bpems 1

118 PesepBHOe Bpemst 1

119 PesepBHOE Bpems 1

120 PesepBHOE Bpemst 1

121 PesepBHOE Bpems 1

122 PesepBHOE Bpemst 1

123 PesepBHOE Bpemst 1

124 PesepBHOE Bpems 1




125 PeszepBHOE Bpemst 1
126 PesepBHOE Bpems 1
127 PeszepBHOE Bpemst 1
128 PeszepBHOE Bpemst 1
129 PesepBHOE Bpems 1
130 PeszepBHOE Bpemst 1
131 PesepBHOE Bpemsi 1
132 PesepBHOE Bpemst 1
133 PesepBHOE Bpemsi 1
134 PeszepBHoe Bpemst 1
135 PesepBHOE Bpemsi 1
136 PeszepBHoe Bpemst 1
OBILIEE KOJIMYECTBO YACOB I10 136 36.5

[TPOI'PAMME




MPOBEPSEMBIE HA EI'D 11O UH®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOTPAMMBI CPEJHEI'O OBIIIET'O OBPA3OBAHUSI

Kon
NpOBePSIEMOr0
TpeOOBaHUsA

IIpoBepsiemble TPeGOBaAHMS K NPEAMETHBIM Pe3yJIbTATaAM OCBOEHUS
OCHOBHOI1 00pa30BaTe/IbLHOI MPOrPaMMBbI CPeIHEro 0011ero
o0pa3oBaHusi

1.

3namo (noHumams)

1.1

[ToHnMaHue OCHOBHBIX MPUHIMIIOB YCTPOHCTBA U (DYHKIMOHUPOBAHMS
COBPEMEHHBIX CTAllMOHAPHBIX M MOOMJIBHBIX KOMIIBIOTEPOB; TEHACHIUM
pa3sBUTHsI KOMIIBIOTEPHBIX TEXHOJOIMH; BJIaJIeHHE HaBbIKAMH pPalbOThHI C
ONEpPAlMOHHBIMU CHCTEMaMU U OCHOBHBIMHM BHJIAMU IIPOIPAMMHOTO
oOecrieueHus JUIsl  pelleHuss Y4eOHbIX 3a7ad IO  BBIOpaHHOM

CIICHajIn3aluu

1.2

Hanuuue HpeI[CTaBJ'IeHI/Iﬁ o0 0a30BBIX IIPpUHOUIIAX OpraHu3alvi U

(YHKIIMOHUPOBAHUSI KOMIIBIOTEPHBIX CETEH

1.3

Ilonumanue OCHOBHBIX IIPUHIUIIOB AWCKPCTHU3AllUKU PA3JIMYHBbIX BHUIO0B

uHpopMaluu

1.4

[Tonnmanue 06a30BBIX AITOPUTMOB OOpPaOOTKH YHMCIOBOW M TEKCTOBOM
uHpopMaluuy (3alMCh 4YMCEN B TMO3UIHOHHONW CHCTEME CUYHUCIEHHUS,
JIEIMMOCTb LIEJIBIX YHMCEN; HAXO0XKJIEHHE BCEX MPOCTBIX YMCEN B 33/J1aHHOM
JMara3oHe; 00pa0OTKa MHOTOPa3psAHBIX IENbIX YWCe; aHaIHu3

CUMBOJIBHBIX CTPOK U JIPYTHX), aITOPUTMOB IIOMCKA U COPTUPOBKU

1.5

3HaHHe (I)YHI(I_[I/IOHEUIBHHC BO3MOXHOCTU HHCTPYMCHTAJIbHBIX CpPCIACTB

cpenbl pa3paboTKH

1.6

Bnanenne OCHOBHBIMH CBEASCHHUSMHU O 0azax JaHHBIX, HUX CTPYKTYpC,

Cpe/ICTBaxX CO3/IaHus U PabOTHI C HUMHU

1.7

[TonnMaHne BO3MOKHOCTEW U OTPAaHUYEHUN TEXHOJIOTMI NCKYCCTBEHHOTO
MHTEJUIEKTa B pa3M4YHBIX O00JacTAX; HAIWYME TpEeACTaBICHUH 00
UCIIOJIb30BaHUN  WMH(MOPMALMOHHBIX  TEXHOJOTMH B pa3iMyHbIX

npodecCHOHATBHBIX cepax

1.8

Biagenue TeOpEeTHYECKHMM amnmapaTroM, IO3BOJIIOLIUM OCYILECTBIIATh
IIPEACTABJICHUE 3aJaHHOTO0 HATypaJbHOTO YHCIA B PA3JIMYHBIX CHUCTEMAX
CUMCIICHHS; BBINOJHATh MPEoOpa3oBaHMs JIOTMUECKUX  BBIPAKEHUI,
UCTIONB3Ysl 3aKOHBI anreOpbl JIOTHUKHU; OMpPEeNATh KpaTdalliuid myTh BO
B3BCLICHHOM Tpade W KOJMYECTBO TMyTed MEXAYy BEpIIMHAMHU

OPUEHTHPOBAHHOTO AIMKIMYECKOTO Tpada




Ymemo

2.1

YMeHue HcCnonb30BaThb KOMIIBIOTEPHO-MAaTEMaTHUYECKHE MOJAEIH UL
aHanu3a 00OBEKTOB U IMPOLECCOB: (HOPMYIHPOBATH LENb MOJIEIHUPOBAHUS,
BBIIOJHATh AQHAJINW3 PE3YJIbTATOB, MOJIYYEHHBIX B XOJE MOJEIMPOBAHMS,
OLICHMBATh AaJCKBaTHOCTh MOJETH MOJCIUPYEeMOMY OOBEKTY WIH

mponeccCy,; nNpEACTaBIIATh PE3YJIbTAaTbl MOACITUPOBAHUA B HAITIAAHOM BHUIC

22

YMeHne KiIacCU(UIMPOBATH OCHOBHBIC 3aJaud  aHalu3a JIaHHBIX
(mporHo3upoBaHuUe, KJaccupukanus, KJIaCTepH3alus, aHaImn3
OTKJIOHEHUI); TIOHUMATh IOCJIEAOBATEILHOCTh PEIICHHs 3a7ay aHaJn3a
JIAHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMUCTKA M OIICHKA KAa4eCTBa JaHHBIX,
BBIOOp ¥ (WJIM) TIOCTPOCHHUE MOJICIH, IpeoOpa3oBaHUE JaHHBIX,

BU3YyalIn3alud JaHHBIX, MHTCPIIPETALNA PE3YJIbTATOB

23

YMenue onpenensith HHOOPMAMOHHBIA 00hEM TEKCTOBBIX, IpaHUECKUX
Y 3BYKOBBIX JJAHHBIX IIPH 3a/IaHHBIX ITapaMeTpax JUCKPETU3ALUU. Y MCHUE
OTPECIIATh CPENHIOK CKOPOCTh TepeAadd  JaHHBIX, OICHUBAThH
W3MCHECHHUE BpPEMCHU TIepeladyd MpH W3MEHCHHH WH()OPMAIMOHHOTO

00BeMa JaHHbIX U XapaKTCPHUCTUK KaHaJla CBA3H
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YMmenue CTPOUTHL KOH, 06eCHe‘lHBaIOHlHﬁ HAaUMCHBITYIO BO3MOKHYHO

CPEIHION0 UTMHY COOOIIEHUS ITPH U3BECTHON YaCTOTE CUMBOJIOB

2.5

YMeHue ucnonp30BaTh MpPU PEUIEHWH 3a7ad CBOMCTBA IMO3UIIMOHHOU
3allMCH YHUCEJI, aITOPUTMblI MTOCTPOCHUS 3allMCH YHUCIA B TMO3UIUOHHOW
CHCTEME CUHCIICHHUS C 3aJIaHHBIM OCHOBAHUEM M TOCTPOEHHUS YHUCIa IO
CTPOKE, COZEpXKalllel 3aluch 3TOT0 4YHUCia B MO3ULMOHHOW CHCTEME
CUMCIIEHHUS] €  3aJaHHbIM  OCHOBAaHMEM;  YMEHHUE  BBIIOJIHATH

apI/I(l)MeTI/I'-IGCKI/IC Orcpanyru B MO3MIMOHHBIX CUCTEMAX CHUCIICHUA

2.6

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3bIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpPMalbHBIX (opMax MO 3aJaHHOM  Talnwuie
WUCTUHHOCTH; HCCIIEZIOBaTh  00JaCTh MCTUHHOCTH  BBICKAa3bIBaHUS,

COACPKAIICTO IMEPEMECHHBIC,; PCIIATE HECIIOKHBIC JIOTHYCCKNEC YPABHCHUSA

2.7

YMeHue pemaTh alropuTMUYECKHE 3ajauyd, CBS3aHHbIE C aHAIM30M
rpadoB (3aaud MOCTPOEHUS ONTHUMAIBHOIO IMYTH MEXIY BEpIIMHAMH
rpada, onpeneneHrs KOJIMYeCTBa Pa3IMUHBIX MyTeH MEXAYy BepIIMHAMHU

OPUEHTHPOBAHHOTO ALUKIMYECKOTO rpaga)

2.8

YMeHHe UCTIOIb30BaTh JEPEBhS MPH aHAIU3E M IMMOCTPOSHUH KOJIOB U JIJISt
Ipe/cTaBiIeHus] apu(METHUYECKUX BBIPAXKEHHM, MpU pEHIeHUHd 3a]ad
MOWCKAa U COPTUPOBKH; YMEHHE CTPOUTH JIEPEBO WIPHI MO 3aJaHHOMY

QITOPUTMY; pa3paldaTbiBaTh U OOOCHOBBIBATH BBIUTPBILIIHYIO CTPATETHIO

UTPBI




29

VYmMmenue AHAJIIM3UPOBATh aJITOPUTMBI C  HCIIOJB30BAHUCM Ta6J'II/IH
TPAaCCUPOBKU; OIPECACIIATH 0e3 HCII0JIb30BaHUs KOMIIBIOTEPA PE3YJILTAThI
BBITIOJIHCHHA HECJIIOKHBIX IIPOIpaMM, BKIOYAIOMIWX HUKJIIbI, BETBICHUA U

noAInporpaMmsal, Ipu 3aJaHHbIX UCXOAHBIX JaHHBIX

2.10

YMeHue ompenenirtbh CIOKHOCTh HM3y4aeMbIX B Kypce 0a30BbBIX
ITOPUTMOB (CYyMMHMPOBAHHUE 3JIEMEHTOB MAcCHBA, COPTUPOBKA MacCHBa,
nepeOOpHbIE aJITOPUTMBI, JBOMYHBIM IOMCK) U TPUBOAUTH IPUMEPHI

HECKOJIBKHX aJITOPUTMOB pa3H0171 CJIOKHOCTH JJIA PCIICHUA 0I[HOI71 3aga4yun

2.11

BnajgeHne yHUBEPCAIbHBIM SI3BIKOM  IPOTPAMMHUPOBAHHUSA  BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), npeacraBneHusiMu o0 6a30BBIX
TUNIaX JAHHBIX U CTPYKTypax NaHHBIX; YMCHHE HCIIOJIb30BaTh OCHOBHBIC
VIPAaBISIONME  KOHCTPYKIIMU;  YMEHHE  OCYIICCTBISTH  aHAIH3
MPEUIOKECHHOW ~ MPOrpaMMBI:  ONPENEISATh  PE3yJbTaThl  PaOOTHI
IIPOrpaMMbl TIPH 3aJIaHHBIX MCXOJHBIX JaHHBIX; ONPEACIATh, IPH KaKUX
UCXOJHBIX JIaHHBIX BO3MOXKHO TIOJYYCHHE YKa3aHHBIX pE3YJIbTaTOB;
BBISBJISITH JIAHHBIC, KOTOPHIE MOTYT TPHBECTH K OMUOKe B paboTte
nporpaMMmbl;  (OpMyauUpOBaTh  MPEAJIOKEHUS MO  YIYYIICHHIO

IIPOrPaMMHOT0 KOJia

2.12

VYMeHue peanu3oBbIBaTh Ha BBIODAaHHOM  JUId  M3Y4YeHHS  SI3bIKe
nporpaMMupoBaHus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
TUIIOBBIE aJITOPUTMBI OOPAOOTKHU YHCEN, YUCIOBBIX MOCIE0BATEIbHOCTEN
M MacCUBOB: IIpEJACTaBJI€HME YWclIa B BHUJIE Habopa MPOCTHIX
COMHOXHTEJNEH; HaXO0XJ€HWE MaKCHUMaJbHOW (MUHUMAIbHOM) IHUQPPbI
HaTypaJbHOTO YHCIIA, 3aIMCAHHOTO B CUCTEME CUUCIICHHUS] C OCHOBAHUEM,
He mpeBblmaonM 10; BbIUKCIEHHE OOOOIICHHBIX XapaKTEPUCTHK
AJIEMEHTOB MaccHBa WJIM YHCIOBOM IOCIIEIOBATEIBHOCTH (CYMMBI,
NPOM3BEACHUSI  CPEOHET0  apu(METHYECKOTO, MHHHMAIBHOTO |
MaKCHUMAaJIbHOTO 3JI€MEHTOB, KOJMYECTBA AJIEMEHTOB, yIOBIETBOPSIIOIINX
3aJJaHHOMY YCIIOBHMIO); COPTHUPOBKY DJJIEMEHTOB MAacCHUBa; YMEHHE
UCTIONB30BaTh B TIPOTpaMMax JaHHBIE Pa3IMYHBIX THIIOB C YYETOM
OTPaHWYCHUH Ha JMAla30H WX BO3MOXHBIX 3HAUYEHUH, MPUMEHSTH TIPH
pELICHUH 33/1a4 CTPYKTYpPHI JaHHBIX (CHHUCKH, CIIOBapH, CTEKH, OUYepeHu,
JIepeBbsl); TPUMEHATh CTaHIApTHBIE U COOCTBEHHbIE MOJMPOTrPAMMBI JIJIs
00pabOTKH YHCIIOBBIX JTAHHBIX W CHUMBOJBHBIX CTPOK; HCIIOJIb30BaTh MPHU
pa3zpaboTKe mporpamMm OHOIMOTEKH TMOANPOTPaMM; YMEHHE UCIIOIB30BaTh

CPEJCTBA OTJIAJIKU IPOTPAMM B CpeJie IPOrpaMMUPOBAHUS

2.13

YMeHHe  WCIONBh30BaTh  JJCKTPOHHBIE  TAONMWMIBI  JUIS  aHAlK3a,

npeACTaBiIeHus U 00pabOTKM NaHHBIX (BKJIIOYas BHIOOP ONTUMAILHOTO




peleHus, moadop JUHUM TPEHJa, pelIeHHE 3ajad MpPOTHO3UPOBAHUA);
YMEHHUE HCIOJIb30BaTh TaOJIWYHbIE (pENAUUOHHBIC) 0a3bl NAaHHBIX U

CIIPpaBOYHBIC CUCTCMBI

2.14

VYmMmenue OpPraHru30BbLIBATE JIMYHOC I/IH(bOpMaI_[I/IOHHOG MMpPOCTPAHCTBO C
HCIIOJIB30BaHHUEM Pa3INIHbIX CpCacTB I_II/I(I)pOBI)IX TeXHOHOFHﬁ;
IMOHHMAaHHE BO3MOKHOCTEH LIPI(prBBIX CCPBUCOB TOCYAAPCTBEHHBIX

yCIIyT, HU(PPOBBIX 00pa30BaTEIbHBIX CEPBUCOB




HEPEYEHDb DJIEMEHTOB COAEPKAHUS, IPOBEPAEMbBIX HA EI'D
O UH®OPMATHUKE

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

1

[{udpoBast rpaMOTHOCTH

1.1

OcHOBHBIE TEHJCHIIMH Pa3BUTHUS KOMIIBIOTEPHBIX TeXHOJI0rui. [TapamiensHble
BbIUKCIIeHMs. MHOromnporeccopHble cucteMbl. PacnipenencHubie

BBIYHMCIIUTEIIBHBIC CUCTEMBI U 06pa60TI<a OONIBIINX JaHHBIX

1.2

[IpUHIIMIIBI TOCTPOEHMSI W amlapaTHble KOMIIOHEHTHl KOMIIBIOTEPHBIX CETEH.
CereBbie mnpotokonbl. Cerb UHTepHer. Anpecauuss B cetd VIHTepHeT.
IIpotokonsl creka TCP/IP. Cuctema nomenHbix umeH. Paznenenue IP-cetn Ha

noaCCTH C IIOMOIIBIO MaCOK HO,Z[CCTCfI

1.3

QaiinoBast cucrema. Ilouck B (aitnoBoii cucteme. IIpuHIMIBI pa3MenieHus U
MMEHOBaHMs (aiiioB B JoiroBpeMeHHON mamsatu. [1laGmonbl nns omucaHus

rpymi ¢ainos
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CKOpOCTI) nepeaadu JaHHBIX. 3aBHCUMOCTD BPEMCHU nepeaauun oT

I/IH(1)OpMaI_II/IOHHOFO o0BEMa JaHHBIX U XapaKTCPHUCTUK KaHaJia CBA3U

1.5

HIudpoanue nanHblXx. CUMMeTpUUHbIE U HecuMMeTpuuHble mudpbl. Hludpsr
npoctoil 3amensl. Hludp Lesaps. [udpp Buxenepa. Anroput™ mudpoBaHus
RSA

1.6

Konpl, no3Bostomuye oOHapyKUBaTh U UCIIPABIATH OMIMOKHM, BOSHUKAIOLINE TIPU
nepenaue gaHHbIX. Pacctosinne Xsmmunra. KoanpoBaHnue ¢ moBTOpeHHEM OUTOB.

Konwr XommuHra

Teopernuecknue 0OCHOBbI HHPOPMATHKH

2.1

JBonuHoe  koaupoBaHWe. PaBHOMEpHbIE UM HEPABHOMEPHBIE  KOJBI.
JlexonupoBaHue COOOIICHUIA, 3alMCAHHBIX C MIOMOIIBI0 HEPABHOMEPHBIX KOJOB.
VYcnosue ®ano. [locTtpoeHne OaHO3HAYHO AEKOAUPYEMBIX KOJOB C IMOMOIIBIO

nepeBa

2.2

Teopernueckne NOAXOAbI K OLEHKE KoiaudecTBa HHGpopmanuu. EauHuis
U3MEpeHusi KoiuuecTBa uWHpopManuu. AmndaBUTHBIM MNOAXOA K OLIEHKE
KoJinyecTBa HH(pOpMAlMU. 3akoH aAguTHUBHOCTH HHpopmarun. Dopmyna

Xaptiu. Uadopmanus u BeposTHOCTb. Dopmyina [llennona
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Cuctembl cuncnenus. Pa3BeépHyras 3amuch 1EIBIX MU JPOOHBIX YHCENT B
MO3MIIMOHHOM cucTeMe cuuciacHusd. CBoWCTBa ITO3WIIMOHHOM 3alMCH YHCIIa:
KOJMYECTBO IU(Dp B 3aMUCH, MPU3HAK JICTUMOCTH YUCIIa HA OCHOBAHUE CUCTEMBI
CUUCIIEHUS. AJTOPUTM NEPEBOJA LIETOT0 YKCIa U3 P-UUHON CUCTEMBI CUMCICHUS

B JICCATHUYHYIO. AJITOPUTM IepeBojia KoHeuyHOU P-muHOM npodu B AeCATUYHYIO.




AJITOpUTM MepeBoAa 1EJOro 4ucia U3 JECATHYHOM CHUCTEMBbI cUUCIeHUs B P-
nuynyro. IlepeBoxg KOHeuHOW gecATUYHOM napobu B P-munyro. JIBouuHas,
BOChbMEpUYHAs U LIECTHAAATepUYHasi CUCTEMbI CUMCIICHUS, CBA3b MEXKI1Y HUMH.

Apudmernueckre oneparyy B MO3UIMOHHBIX CUCTEMaX CUUCICHHUS
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TpOI/ILIHaﬂ YpaBHOBCIICHHAA CUCTEMA CUUCIICHUS. HBOH‘IHO-I{CCHTH‘IH&H CHUCTEMA

CUHHCJICHUA

2.5

Konuposanue tekcro. Konuposka ASCIL. Oanobaiitable koaupoBku. CTaHnaapt
UNICODE. Kommpoka UTF-8. Omnpenenenue wuHDOPMAIMOHHOTO 00BEMA

TEKCTOBBIX COOOIIIEHUI

2.6

Koauposanue n3o0paxenuii. Onenka nHHOpMAIMOHHOTO 00beMa rpaduyeckux
JAHHBIX TPU 3aJlaHHBIX Pa3pelleHUuN U TIIyOMHe KOIMpOoBaHMs LBeTa. LIBeToBbIE
mozenu. KogupoBanue 3Byka. OueHka MH(GOPMAMOHHOIO 00bEMa 3BYKOBBIX

JaHHBIX IIPHU 3adHHBIX YaCTOTC JUCKPCTU3AIMU U PASPAAHOCTH KOAUPOBAHHA

2.7

Anrebpa gnoruku. [loHatue BbICKa3biBaHUs. BpickasbiBaTenbHble  (opMbl
(mpenukatsl). KBaHTOPBI CyIIeCTBOBAHMS U BCEOOIIIHOCTH.

Jlornueckue onepauuu. Tabmumbl HCTUHHOCTHU. Jlormueckue BBIpaXKEHUS.
Jlornueckue ToxxaecTsa. Jlornyeckue onepannuy 1 onepanyuy Haj MHOKECTBAMM.
3aKoHBl anreOppl JIOTMKH. OKBUBAJIECHTHBIE IPE0Opa3oBaHUs JIOTHYECKHUX
BBIPAKEHMI. JIornueckue ypaBHEHUs U CUCTEMBI YPaBHEHMIA.

Jlornueckue (GyHKIMU. 3aBHCHMOCTb KOJHMYECTBA BO3MOXKHBIX JIOTHYECKHUX
(GYHKLIUH OT KOJIMYECTBA apryMEHTOB.

Kanonunueckue Gpopmbl JIOTHYECKUX BBIPAXKEHUN

2.8

COBepHIGHHI)Ie JAU3BIOHKTUBHBIC KOHBIOHKTHUBHBIC HOPMAJIbHBIC q)OpMBI,

AJIT'OPUTMBI UX ITOCTPOCHUA I10 Ta6J'II/IH€ NCTHUHHOCTH
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Jlornueckne »dneMeHTHI B cocTaBe Kommbtorepa. Tpurrep. Cymmarop.
MHuoropa3psaansiii cymmarop. IloctpoeHne cxem Ha JOTM4ecKHX 3JIEMEHTAX I10
3alaHHOMY JIOTHYECKOMY BBIPAKEHUIO. 3aIlUCh JIOTUYECKOTO BBIPAKEHUS IO

JIOTUYECKOU CXEME

2.10

Mopnenun u moxaenupoBanue. llenn MopenupoBaHus. AJNEKBAaTHOCTbH MOJIEIU
MOJICIUPYEeMOMY 00BEKTY Wiu Tiporieccy. dopmanuzanms MpUKIaIHbIX 3a1a4.
[IpencraBnenue pe3yabTaTOB MOJCITHPOBAHUS B BUJIE, YIOOHOM IS BOCTIPUSITHUS

yenoBekoM. [ padudeckoe mpeacTaBlIeHne JAHHBIX (CXEMBbI, TAOIUIIbI, TPAPUKH).

2.11

[IpencraBinenue uenblx YUCEN B NaMATH KommbioTepa. OrpaHMYEHHOCTH
JMana3oHa 4YHUCel MpH OrPaHMYEHUM KOJudecTBa paspsanoB. llepenonnenue
pa3psiHOl ceTKU. be33HaKkoBbIe U 3HAKOBBIC TAaHHBIC. 3HAKOBBIA OUT. J|BOMYHBII
JIOTIOJTHUTEIIBbHBIN KOJI OTPULIATENIbHBIX YHCET.

[TobuTtoBrie norumueckue omnepanuu. Jlornueckuit, apudmeTHYecKud u

muknyeckuit  capuru. ludpoBanne ¢ TOMOMIBI0 TOOMTOBOW —Omepanuu




«uckmouaromiee I

2.12

[IpencraBieHyne BELIECTBEHHBIX YMCEN B MaMATU KOMIbIOTEpA. 3HAUaIlas 4acTb
U TOpANOK uucia. Jlmama3oH 3HA4YeHWH BEUIECTBEHHBIX uwmcen. [IpoGiiemsl
XpaHEHUsI BEIECTBCHHBIX 4YHCEN, CBSA3aHHBIE C OrPAHMYECHHEM KOJIUYECTBA
paspsnoB. BelnonaHeHWe onepanuii ¢ BEIIECTBEHHBIMM YHCIAMM, HAKOIUICHHE

OIINOOK IIpU BBIYMCIICHUAX

2.13

I'padppr. OcHoBHble TOHSATHA. Buapl rpados. Omucanue rpadoB ¢ MOMOIIBIO
MaTpUI] CMEXHOCTH, BECOBBIX MATpHIl, CIHUCKOB CMEXHOCTH. Perienue
AITOPUTMUYECKUX 3a]a4, CBS3aHHBIX C aHanu3oM rpadoB (TocTpoeHue
ONTUMAJBFHOTO IMYTH MEXIy BepIIMHaMu Tpada, ompeneneHUe KOJINYECTBa

Ppa3INIHbIX HYTGP'I MCXKAY BCpHIMHAMH OPHUCHTHUPOBAHHOI'O AIUKIIMYCCKOI'O

rpaca)

2.14

JepeBbs. bunapnoe nepeBo. JlepeBbsi moucka. CrocoObl 00Xxoaa Jepesa.
[IpencraBnenue apuMeTnyecKux BbIpaXEHUH B BHUE aepeBa. Mcrnonb3oBaHue

I‘pa(bOB 1 JCPCBLEB IIPH OIIMCAHHUH 00BEKTOB U MPpOLECCOB OKPYIKAOUIECTO MUpa

2.15

JIuCcKpeTHBIE HTPBI ABYX HTPOKOB ¢ TIOJHOM nH(popMarueit. [loctpoenue nepea
nepebopa BapUaHTOB, OMNHCAHUE CTpAaTeTMd UIPbl B TaOIM4YHON  (opme.

BrIArphIIHbIE U TPOUTPBIIIHEIE TO3UIUH. BEIMTPBIIIHBIE CTpaTETUN

2.16

Cpe,[[CTBa HCKYCCTBECHHOI'O HUHTCIIJICKTA. I/I,I[GHTI/I(I)I/IKaI_II/IH u IIOUCK
H306pa)KeHHfI, pacCiio3HaBaHuC JIAII. Hcnons3oBaHne METOIOB HCKYCCTBEHHOI'O
HUHTCIIJICKTA B 06yqa}oumx cucremax. Mcnoabp30BaHHE METOIOB HCKYCCTBCHHOI'O

WHTEJUIEKTa B poboToTexHuke. luTepHeT Bemeil. Heliporusie cetu

AJNTOpUTMBI U IPOTPaMMHUPOBaHNE

3.1

CDOpMaJ'II/BaI_II/ISI IMOHATHA aJITOpUTMA. Mamuna TbIOpI/IHl" a4 KaK YHHUBCpPCAJIbHAsA

MOJENb BEIYUCIECHNN

32

OrneHka CIIO)KHOCTH BbIUMCIIeHUI. Bpemss paboTsl M 00BEM HCHONB3yeMO
namsiTH, MX 3aBUCUMOCTh OT pa3Mepa HCXOOHBIX JaHHbIX. OrleHka
ACUMITOTUYECKOW CIIO)KHOCTH aJITOPUTMOB. AJTOPUTMBI ITOJIMHOMHAJIBHOMN
cinoxkHoctu. IlepeGopubie anroput™bl. [Ipumepsl pa3iIWYHBIX —aJITOPUTMOB

pemiCHuA 0}1HOI71 3aaa4u, KOTOPBIC UMCIOT PA3JIMYHYIO CIIOKHOCTDH
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OHpCI[CJ'IeHI/IC BO3MOJXHBIX PE3YyJIbLTATOB pa6OTLI HpOCTCﬁMHX AJITOPUTMOB
YIpaBJICHUSA HCIIOJTHUTCIIIMU W BBIYHUCIUTCIIBHBIX aJITOPHUTMOB. OnpeneneHI/Ie

HCXOAHBIX JAHHBIX, ITPU KOTOPBIX AJITOPHUTM MOXKET JATh TpeGyeMLlﬁ pe3yiibTaTt

34

Anroput™Mbl 00pabOTKM HATypalbHBIX YHCEN, 3alHCAaHHBIX B MO3UIIMOHHBIX
cUCTeMaxX CYHMCICHHs: pa3OMeHHe 3alucu 4YHcia Ha OTAETbHBIC IUQPHI,
HaXOXJEHWE CYMMBl M TMpousBeAeHHs] IUdp, HAXOXKIECHUE MaKCUMAIIbHON

(MEHUMATBHOM ) TU(DPHI.




[IpencraBnenne uucia B BHAE HAOOpa MPOCTBIX COMHOXKHUTENEH. AJITOPUTM
OBICTPOro BO3BEEHUS B CTENEHb. [loMCK MpOCTHIX YMCEN B 3aJaHHOM J1ara3oHe

C IIOMOIIIBIO ATOPUTMA «pemeTo DpaTocheHar

3.5

MHoropa3psigHbIe LIeIbIe YUCIIa, 3a/1a41 JJIMHHON apu(pMETUKH

3.6

S3pik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunsl gaHHBIX:
[[EIOYHCIICHHBIC, BEUICCTBCHHBIC, CHMBOJIbHBIC, JIOTUYCCKUE. BeTBICHHS.
Cnoxnbie ycnoBus. Lukiel ¢ ycnoBueM. [{UKIIbI MO MEpEeMEHHOM.

OO6paboTka NaHHBIX, XpaHANMXCSA B (aitnax. TekcToBble M IBOMYHBIC (ailibl.
daiinoBsie nepeMeHHble ((aiioBbie ykazatenu). UteHue u3 ¢aiina. 3anuch B
daiin.

PaszOuenue 3amaun Ha noazanauu. [loamporpamMmel (poreAypsl U PYHKIUH).

Hcnonp30BaHne CTaHAAPTHON OMOIMOTEKH SA3bIKA IPOrPAMMUPOBAHUS

3.7

PeKprI/ISI. PeKprI/IBHLIC npoucaypbr u (I)YHKI_H/II/I Hcnonp3oBanue creka i

OopraHu3al pCKyYpPCUBHBIX BbI3OBOB

3.8

Uucnennple MeTonbpl. ToyHOE M MPUONMKCHHOE pelieHus 3amadu. YucineHHoe
pelleHre ypaBHEHHMH ¢ IMoMoulbio mojbopa napamerpa. UMCIeHHblE METOJIbI
pelieHusl ypaBHEHHi: MeToJ mepedopa, METOJ TIIOJIOBUHHOTO JICJICHUS.
[TpuOnm>keHHOE BBIUMCIIEHHE JUIMH KpUBBIX. Bblumciienue miomanei ¢uryp c
MOMOIIBI0 YHCICHHBIX METOAOB (METOJ MPSIMOYIOJIbHUKOB, METOJ Tpameuuil).
[Touck ™makcumyma (MUHMMYyMa) GYHKIMHM OJHOM IEpeMEHHOW METO/I0M

ITOJIOBHUHHOT'O JCJICHUA
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OOpaboTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble  (QYHKIIMU  S3bIKa
MPOrPaMMHUPOBAHUS JIJIs1 00paOOTKH CUMBOJBHBIX CTPOK. ATOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IMOJACYET KOJMYECTBA TOSBJICHUM CHMBOJIA B CTPOKE,
pa3OueHne CTPOKM Ha CJIOBa MO MPOOETbHBIM CHMBOJIAM, TMOUCK MOICTPOKH
BHYTPU JIAaHHOM CTPOKH, 3aMEHa HAWJECHHOW MOACTPOKHM Ha JPYryl0 CTPOKY.
['eHeparnust BceX CIOB B HEKOTOPOM alihaBHUTE, yIOBJIECTBOPSIONIMX 3aIlaHHBIM

OTpaHUYCHUAM. Hp606p3.30BaHI/IC 4quciia B CUMBOJIBHYIO CTPOKY U 06paTHO

3.10

MaccuBbl M TOCIENOBATENbHOCTH  4HcCel. BpruucieHne  000OIICHHBIX
XapakTEepUCTHK JJIEMEHTOB MAacCHUBa WJIM YHCIOBOM IOCIIE€A0BAaTENbHOCTH
(CyMMBI, TpOU3BEACHUS, CPEIHEro apuPMETHUYECKOro, MHUHHUMAJIbHOTO U
MaKCHMaJIbHOTO D3JEMEHTOB, KOJMYECTBA JJIEMEHTOB, YJOBJIETBOPSIOLINX
3alaHHOMY YCJIOBMIO). JIMHEWHBII MOMCK 33JaHHOIO 3HAYEHHUS B MAacCHBE.
Anroput™mbl pabOTBl C 3JEMEHTaMH MAacCHBa C OJHOKPATHBIM IPOCMOTPOM
maccuBa. COpPTHPOBKAa OJHOMEPHOro MaccuBa. [IpocTeie MeTOIbl COPTUPOBKH
(MeTon my3bIpbKa, METOJ BBIOOpa, COPTUPOBKAa BcTaBKamH). CopTHpOBKa
ciusiHueM. beictpas coptupoBka maccuBa (anroput™m QuickSort). J[BomuHBIM

IMOUCK B OTCOPTUPOBAHHOM MAaCCHUBC




3.11

JIBymepHbIe MaccuBBl  (MaTpuilbl). AJNTOpUTMBI OOpPabOTKH  JIBYMEPHBIX
MAacCHBOB: 3allOJIHEHHE JIByMEPHOTO YHCIIOBOIO MacCHBa IO 3aJlaHHBIM
npaBUiIaM, MOMCK 3JIEMEHTa B JIBYMEPHOM MAacCCHUBE, BBIYHCICHHE MaKCHMyMa
(MMHMMYMa) ¥ CyMMBI 3JIEMEHTOB JABYMEPHOT'O MacCHBa, IEPECTAHOBKA CTPOK U

CTOJI6I_IOB ABYMCPHOI'0O MaCCuBa

3.12

CrmoBapu  (acCOllMaTMBHBIE  MAaCCHBBI,  OTOOpakeHUs).  XOII-TaOJIHIBL.

HOCTpOeHI/Ie aﬂ(i)aBI/ITHO-‘-IaCTOTHOFO CJIOBapd IJIA 3aJaHHOT'O TCKCTa

3.13

Crekn. AHamM3 NOPaBWIBHOCTH  CKOOOYHOTO  BBIpaKEHHUs. Bbruncienue
apu(QMEeTUYECKOTO BBIPAXKEHHUS, 3aIIMCAHHOTO B MOCTPUKCHOM popme.

Ouepenu. Mcnionp3oBaHue ouepeau sl Bp€MEHHOTO XPAHEHUs JaHHBIX

3.14

Anroputmbl Ha rpadax. IlocTpoeHre MHUHHMAaIbHOTO OCTOBHOTO JepeBa
B3BELLICHHOTO CBSI3HOTO HEOpHEHTHpoBaHHOro rpada. KommuecTBo pasnnyHbIX

MyTel MEX1y BEpIIMHAMHA OPUCHTUPOBAHHOTO AIMKJIMYECKOTO rpada. AIropurm

Henkerpsl

3.15

JepeBbs. Peanusauus nepeBa ¢ MOMOLIbIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(Ounapnbie) nepeBbs. IlocTpoeHue nepeBa A 3aJaHHOTO APUPMETUYECKOIO
BbIpaXkeHUsl. PekypcrBHbIE adropuTt™Mbl 00xoja aepeBa. Vcrnonas3oBaHue creka u

ouepean i 00Xo/a AepeBa

3.16

JluHamnueckoe IporpaMMUPOBAHHUE KaK METOJ PELIEHUS 3aa4 C COXPaHEHUEM
IIPOMEXYTOUHBIX PE3y/IbTaTOB. 3a7auu, pelIaeMble ¢ MOMOIIBIO JUHAMHYECKOTO
IPOTrpaMMHUPOBAHUS: BBIYMCICHUE PEKYPCUBHBIX (DYHKIIHI, MOICYET KOJINYECTBA

BAPHUAHTOB, 3aJa4y OIITUMU3AIIUN

3.17

[TonsTue 00 OOBEKTHO-OPUEHTHPOBAHHOM NpPOrpaMMUpoBaHUU. OOBEKTH H
kiaccel. CBoiicTBa U MeTo/bl 00BeKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIM aHAJIH3.
Pa3zpaboTka mporpaMMm Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOIO IOAXOA.

Wukancynsmus, HacleqoBaHue, MoIuMophu3M

WupopmaninoHHbIE TEXHOJIOTUU

4.1

AHamu3 naHHbIX. OCHOBHBIE 3a/ayd aHajdM3a JaHHBIX: IPOrHO3MPOBAHME,
KJaccuuKkanus, Kiacrepusanus, aHanu3 oTkioHeHuil. IlociemoBarenbHOCTD
peleHns 3aa4d aHajau3a JaHHBIX: cOOp MEePBUYHBIX JaHHBIX, OYMCTKA M OIEHKA
KayecTBa JaHHBIX, BBIOOp M (MJIM) TOCTPOEHHUE MOJETH, IpeodpazoBaHUE
JIAHHBIX, BU3yaJW3allMs TAaHHBIX, MHTEpHpeTanus pe3ynbratoB. [IporpamMmubie
cpeactBa u MHTepHeT-cepBUCH A OOpaOOTKM M TPEACTaBICHUS JaHHBIX.

Bonpimme nannpie. MammHHOE 00ydeHne

4.2

AHaM3 JaHHBIX C TMOMOIIBIO JJICKTPOHHBIX TaOJUIl. BblUuCIeHHE CyMMBI,
cpeqnero  apudmMernueckoro,  HauOoONbIIero  (HAUMEHBIIETO)  3HAYCHUS

nuarna3ona. Beraucienue koddduimeHTa KOppensiud JBYX PSIIOB JTaHHBIX.




[TocTpoenue cTon0YaThIX, JIMHEHYATHIX W KPyroBbix nuarpamm. [loctpoenue
rpa¢ukoB ¢pyHkuuid. [Tonbop muHUM TpeHaa, pelieHrne 3aa4 MPOrHO3UPOBAHMS.

Pemrenne 3aaa4 ONITUMH3allhU C IIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/II_I

4.3

Juckperuzanusi 1Npd  MaTeMaTHYECKOM  MOJETUPOBAHUU  HEMPEPHIBHBIX
nporeccoB. MojenupoBanue JABWXKEHHA. MoJenupoBaHue OHOJOTHYECKUX
cucteM. MaremaTuueckue MOZEIM B OKOHOMHUKE. BrlumcinurtenbHbIE
OKCHEpUMEHTHl ¢ MojensiMu. OOpaboTka pe3ynbTaToOB SKCIEepUMeHTa. Metox
HAaUMEHBIIUX KBaapaToB. OIEHKAa YHCIOBBIX MapaMeTPOB MOJEIHPYEMbBIX
00BEKTOB M TpoIeccoB. BoccTaHOBIEHHE 3aBUCUMOCTEH IO pe3yjbTaTram

OKCIICpHUMCHTA

4.4

BepositHocTHEIE MOJIEIIH. Metoabl Momnte-Kapio. HMurtanmonnoe

MojenupoBanue. CUCTEMbI MaCCOBOrO 0OCITYKUBAHUS

4.5

TabmuunbIe (pesIMOHHBIC) 0a3bl JaHHBIX. TabuIa — MPEICTaBICHHE CBEICHUN
00 omHOTHIHBIX 0OBekTax. [lone, 3amuceh. Kmorou Tabmunel. Pabora ¢ roTroBoi
0a3oii maHHBIX. 3amonHeHne 0a3pl AaHHBIX. [louck, copTupoBKa U (GUIBTpanus
JaHHBIX. 3ampockl Ha BBIOOPKY J@HHBIX. 3ampockl C  HapaMeTpami.
BrruncisieMsle mons B 3ampocax.

MHuorotabnuunbie 6a3bl JaHHBIX. TUIBI cBs3ed MEXIy Tabnuuamu. BHemHui

k0. LenoctHOCTh 6a3bl JaHHBIX. 3apOChl K MHOTOTA0IMYHBIM 0a3aM JJaHHBIX

4.6

TekctoBblii mpoueccop. CpencrtBa MMOMCKa W aBTO3aMEHbl B TEKCTOBOM
npoueccope. CTpyKTypUPOBAHHBIE TEKCTOBBIE TOKYMEHTHI. CHOCKH, OTJIaBJICHHUE.
[IpaBusiia UUTHPOBAaHUS HCTOYHUKOB U odopmieHUs Oubauorpaduyeckux

CCBIJIOK




YYEBHO-METOANYECKOE OBECHHEUEHHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

HNudopmaruka (B 2 gactsx), 10 kmace/ IonsikoB K.1O., Epemun E.A., O0mecTBo ¢
orpaHnyeHHON  oTBeTcTBeHHOCThIO  «BMMHOM.  JlaGopatopuss  3HaHUI»;,
Axunonepsoe obmiectBo «M3narensctBo «IIpocBemenue»

WNudopmaruka (B 2 gactsx), 11 kmacce/ [onskos K.1O., Epemun E.A., O6mectBo ¢
orpaHnyeHHOM  orBeTcTBeHHOCThIO  «BMHOM.  JlaGoparopuss  3HaHHI;

AknmonepHoe obmectBo «M3narenbcTBO «IIpocBemieHue»

METOANYECKHUE MATEPUAJIBI IJISA YUUTEJIA
Wudopmaruka. 10 kimacc: camoctosiTebHbIE M KOHTpOIbHBIE paboTs! / JI.JI. Bocosa,
AXO. bocoBa, A.A. Jlo6anos, T.}O. JlobanoBa. — M. : BUHOM. Jlaboparopus
3Hanui, 2019, 2020
WNudopmaruka. 11 kmace: camocrosiTebHbIe M KOHTpOIbHBIE padoTsl / JI.JI. Bocosa,
A.JO. bocosa, H.A. AkBuisiHoB. — M. : BUHOM. Jlaboparopust 3Hanwuii, 2019.
WNudopmaruka. 10 knacc. DnexkrpoHHas ¢opma ydeOHuKka bocosoii JI.JI., bocosoit
A 1O. (ITonas Bepcus).
WNndpopmaruka. 11 knacc. DnextponHas ¢opma yuedbnuka bocosoit JIJI., bocosoit
AXO. (ITonnast Bepcus).
WNudpopmaruka 10-11 xmaccel. Komnbrotepusiii npaktukym / JIJI. Bocosa, A.IO.
Bbocoga, E.A. Muponuuk, . JIx. Kyknuna. — M. : BUHOM. JlaGopaTtopus 3HaHMi,
2019.
Nupopmaruka 10-11 kmaccel. ba3oBblit ypoBeHb : meroauueckoe mnocodue JIJI.
bocosa, A.YO. bocosa, H.E. AkBuisinoB, E.A. Muponuuk, 1. Jlx. Kykauna. — M. :
BMHOM. JlaGopatopus 3Hanuit, 2019.

HUPPOBBIE OBPAZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

«Poccuiickas a51eKTpoHHas mKoa»- https://resh.edu.ru/

Caiit K.1O. IMomskosa - https://kpolyakov.spb.ru/

Caiit m3parensctBa «BMMTHOM) - https://Ibz.ru/metodist/authors/informatika/
but6mmoreka [JOK



Kommnekt nudpoBsix obpazoBaTenbHbIXx pecypcoB (manee L{OP), pazmenieHHbIi B

Enmunoii komnekiuu LIOP: http://school-collection.edu.ru/

DJIEKTPOHHBIC TPHJIOXKCHHS K YYeOHHMKAM, BKIIIOYAIONINE: MYJIbTUMEIUIHBIC
Mpe3eHTAllMi KO BCeM maparpadam ydeOHHWKa; TOTOJHUTEIbHBIC MAaTePUANIBI IS
yTeHUs;  (alIbI-3arOTOBKA  (TEKCTBI, HM300pa)Ke€HUs), HEOOXOAWMBIC IS

BBIINTIOJIHCHU A pa60T KOMITIBIOTCPHOI'O MTPAKTUKYMA, HHTCPAKTUBHBLIC TCCTHI.
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